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PREFACE 1
T his Appendix on th e  index  number problem i s  being 
c i r c u la te d  as a se p a ra te  document a t  th e  p re se n t tim e because i t  
d i f f e r s  in  n a tu re  from th e  m a te r ia l  con ta ined  in  fo u r o th e r  te c h ­
n ic a l  appendixes to  th e  p r ic e - le v e l  re se a rc h  p ro je c t  th a t  a re  a ls o  
being  c i rc u la te d  a t  t h i s  tim e:
Appendix B -  D isc lo s in g  E ffe c ts  o f P r ic e -  
Level Changes
Appendix C -  D em onstration of th e  Adjustm ent 
Technique
Appendix D -  Gains and Losses A ttr ib u ta b le  
to  the  Holding o f Monetary 
Item s When P r ic e s  Change
Appendix E .-  A nnotated B ib liog raphy
These fo u r appendixes (B through E) a re  a v a ila b le  in  
m u l t i l i t h  as a s in g le  document. One copy may be o b ta in ed  f re e  of 
charge by a member o f the  American I n s t i t u t e  o f C e r t i f ie d  P u b lic  
A ccountants on re q u e s t.
T his appendix was p rep ared  by C e c il ia  V. T ierney  o f the  
s t a f f  o f th e  accoun ting  re se a rc h  d iv is io n . P ro fe s so r  Dorothy 
Brady o f th e  U n iv e rs ity  o f P ennsy lvan ia  review ed th i s  m a te r ia l  
fo r  th e  soundness o f th e  s t a t i s t i c a l  concepts employed, esp e­
c i a l l y  w ith  reg a rd  to  C hapter 3, ’’The c r i t e r i a  o f adequate 
p r ic e  in d e x e s ."  We a re  g r a te fu l  to  h e r  fo r  h e r  a s s is ta n c e  but 
ho ld  h e r  b lam eless fo r  any flaw s the  r e p o r t  s t i l l  may have.
M aurice Moonitz
D ire c to r  o f A ccounting  Research
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CHAPTER 1
INTRODUCTION 1
The Purpqse o f th e  Study
The purpose of t h i s  s tudy  i s  to  g iv e  ac co u n ta n ts  an o u t l in e  
o f some o f th e  problem s invo lved  in  index number c o n s tru c t io n  and 
t h e i r  im p lic a tio n s  f o r  accoun ting  re c o rd s  and s ta te m e n ts . This 
in v o lv e s  ( l )  a rev iew  o f  th e  c r i t e r i a  o f a s a t i s f a c to r y  p r ic e  i n ­
dex, w ith  s p e c ia l  re fe re n c e  to  one th a t  w i l l  measure th e  g e n e ra l 
le v e l  o f p r ic e s ,  (2) an exam ination  o f some o f th e  well-known p r ic e  
indexes th a t  a re  c u r r e n t ly  com piled to  see how w ell they  meet th e se  
c r i t e r i a ,  and (3) th e  s e le c t io n  o f th e  index  (o f  th o se  s tu d ie d )  
th a t  b e s t  m easures changes in  th e  g e n e ra l le v e l  o f  p r ic e s ,  in c lu d ­
in g  an in d ic a t io n  o f i t s  l im i ta t io n s  and su g g e s tio n s  f o r  im prove­
ment.
Some A p p lic a tio n s  o f Index Numbers
Some f a m il ia r  indexes — The use o f index  numbers to  ex p ress  
th e  r e la t io n s h ip  between e x is t in g  c o n d itio n s  and some norm (base 
c o n d itio n )  i s  f a m i l ia r  to  a l l .  The changes in  th e  "c o s t - o f - l iv in g ” 
a re  commonly ex p ressed  in  term s o f th e  U. S. Bureau o f Labor 
S t a t i s t i c s ’ (BLS) Consumers P r ic e  Index p o p u la r ly  known as th e  
c o s t - o f - l iv in g  in d ex . The p u b lic  has been in tro d u c e d  to  th e  U. S. 
D epartm ent o f  A g r ic u l tu r e ’s P a r i ty  Index in  d is c u s s io n s  o f a g r i ­
c u l tu r a l  p r ic e  su p p o rts , w h ile  in c re a s e s  o r  d e c re a se s  in  i n d u s t r i a l  
a c t i v i t y  a re  ex p ressed  in  term s of th e  Index o f I n d u s t r i a l  
P ro d u c tio n  p u b lish ed  by th e  F ed e ra l R eserve Board.
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1
2E a rly  ad ju s tm en ts  f o r  f lu c tu a t io n s  in  th e  value  o f
money—A djustm ent f o r  f lu c tu a t io n s  in  th e  value o f money i s  n o t
new. I rv in g  F is h e r  in  The Money I l lu s io n  g iv e s  many examples of
cases  bo th  here  and abroad o f c o n tra c ts  th a t  p rov ided  fo r  payment
o f  money equa l in  value to  a s p e c if ie d  amount o f  a commodity o r  
 group o f com m odities.1/ One o f h is  examples r e f e r s  to  a law
1 /  (A delphi Company, 1928), pp. 114-22.
p assed  in  M assachusetts  in  1780 p ro v id in g  f o r  th e  payment o f
c e r t a in  n o te s  is s u e d  by th e  S ta te  in  money equa l to  th e  value  o f  a
group o f com m odities. The n o te  s p e c if ie d :
Both P r in c ip a l  and I n t e r e s t  to  be p a id  in  th e  
th en  c u r re n t Money o f s a id  S ta te ,  in  a g r e a te r  
o r  le s s  Sum, acco rd in g  as F ive B ushels o f Com , 
S ix ty -e ig h t  Pounds and fo u r-se v e n th  P a r ts  o f  a 
Pound o f B eef, Ten Pounds o f Sheeps Wool, and 
S ix tee n  Pounds o f Sole L ea th e r  s h a l l  th en  c o s t ,  
more o r  le s s  th an  One Hundred and T h ir ty  Pounds 
c u r re n t Money, a t  th e  then  c u r re n t p r ic e s  o f  
th e  s a id  A r t i c l e s . 2 /
2 /  I b i d . , p . 118.
Labor has used  an index  o f th e  " c o s t - o f - l iv in g ” as a 
le v e r  f o r  r a i s in g  wages du ring  i n f l a t i o n  s in c e  p r io r  to  th e  e n try  
o f th e  U nited  S ta te s  in to  World War I .  B eginning in  1922, s u b s is ­
ten ce  and re n t  a llow ances fo r  a l l  commissioned o f f i c e r s  in  th e  
armed s e rv ic e s  were determ ined  by changes in  th e  c o s t - o f - l iv in g  
f ig u re s  o f th e  U nited  S ta te s  Bureau o f Labor S t a t i s t i c s . 3 /
3/  I b i d . ,  pp. 119-21.
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An Index and a P r ic e  Index D efined
What an index  i s - -R a tio s  a re  m easures o f  th e  s iz e  o f  one 
q u a n t i ty  r e l a t i v e  to  th e  s iz e  o f  a n o th e r . A r a t i o  may be ex p ressed  
e i t h e r  as a f r a c t io n ,  e .g . ,  5 / 4 , o r as  th e  q u o tie n t d e riv e d  by d i ­
v id in g  th e  num erator o f th e  f r a c t io n  by th e  denom inator, e .g . ,
5 /4  = 1 .2 5 .  A r a t i o  m u lt ip l ie d  by 100 becomes a p e rc e n ta g e , i . e . ,  
1 .25  x 100 = 125%. In  o th e r  words, 5 i s  125% o f  4 . When each 
term  in  a s e r ie s  o f  q u a n t i t i e s  i s  compared to  a g iv en  term  and th e  
r a t i o s  a re  co nverted  to  p e rc e n ta g e s , th e  p e rc e n ta g e s  a re  c a l le d  
r e l a t i v e s  o r  index  numbers and th e  s e r ie s  o f  p e rc e n ta g e s  i s  c a l le d  
an in d ex . T h e re fo re , an index can be d e fin e d  as a su c c e ss io n  o f 
m easurem ents, ex p ressed  as p e rc e n ta g e s , of the size of each term  in  a 
s e r ie s  o f  q u a n t i t i e s  r e l a t i v e  to  a g iv en  term . The in d iv id u a l  
measurem ents th a t  make up th e  s e r ie s  a re  index  num bers.
What a p r ic e  index  i s —There a re  many c u r r e n t ly  com piled 
indexes th a t  m easure changes in  p r ic e s  o f  p a r t i c u l a r  com modities 
o r  groups o f com m odities, f o r  p a r t i c u l a r  in d u s t r ie s  o r  group o f 
in d u s t r i e s ,  f o r  v a rio u s  segm ents o f  th e  economy and f o r  th e  
economy as a w hole. The c la s s e s  o f  indexes th a t  m easure changes 
in  p r ic e s  a re  c a l le d  p r ic e  in d e x e s . T his group o f indexes i s  o f 
p a r t i c u l a r  i n t e r e s t  f o r  ac co u n tin g  a p p l ic a t io n s .
P r ic e  indexes may be d iv id e d  f o r  convenience in to  two 
ty p e s :  (1) th o se  th a t  m easure r e l a t i v e  changes in  th e  p r ic e s  o f  spe­
cif i c  com modities o r  r e la te d  groups o f  commodities, and (2) th o se  th a t  
m easure r e l a t i v e  changes in  the p r ic e  le v e l  p r e v a i l in g  in  th e  econ­
omy as a whole o r  in  a segment o f th a t  economy. These two ty p es
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d i f f e r  in  th e  scope o f th e  p r ic e s  m easured. A th i r d  group, th o se  
th a t  m easure th e  change in  th e  p u rch as in g  power o f th e  d o l la r  
e i th e r  in  th e  economy as a whole o r  in  a segment o f  i t ,  a re  th e  r e ­
c ip ro c a ls  o f  th e  p r ic e - le v e l  indexes and a re  n o t, s t r i c t l y  speak ing , 
"p r ic e  in d e x e s .” They m easure th e  changes in  th e  exchange v a lu e  o f 
money r a th e r  th an  in  p r ic e s ,  w hereas th e  p r ic e - le v e l  indexes measure 
changes in  th e  q u a n t i ty  o f goods and s e rv ic e s  th a t  money w i l l  buy. 
For exam ple, i f  th e  g e n e ra l le v e l  o f  p r ic e s  in  1962 i s  a t  1504/
4 /  The p e r  cen t s ig n  (%) i s  understo o d  
bu t no t ex p ressed  w ith  index  numbers.
(1952 = 100), then  p r ic e s  a re  150/100 o r 3 /2  as h ig h  in  1962 as  in  
1952. The p u rch asin g  power o f  th e  d o l la r  in  1962, however, i s  th e  
" re c ip ro c a l"  o f  3 /2 , o r  2 /3 , o r  6 6 -2 /3 $  o f i t s  power in  1952.
A p r ic e  index  can be d e fin e d  f o r  purposes o f t h i s  s tu d y  as a 
s e r ie s  o f m easurem ents, ex p ressed  as p e rce n tag e s , o f  th e  r e la t io n s h ip  
between th e  average p r ic e  o f a  group o f goods and s e rv ic e s  a t  a su c ­
c e ss io n  o f d a te s 5/  and th e  average p r ic e  o f  a s im ila r  group o f goods
5 /  P r ic e  indexes may compare p r ic e s  in  d i f f e r e n t  p la c e s  as 
w e ll as  a t  d i f f e r e n t  tim es b u t com parisons between 
p la c e s  a re  no t w ith in  th e  scope o f  t h i s  s tu d y .
and s e rv ic e s  a t  a common d a te . The components o f th e  s e r ie s  a re  
p r ic e  index  numbers. A p r ic e  index  does n o t, however, measure th e  
movement o f th e  in d iv id u a l  component p r ic e s ,  some o f which move in  
one d i r e c t io n  and some in  th e  o p p o s ite  d i r e c t io n .
W eighting an index-— An index  o f th e  p r ic e  le v e l  compares 
th e  r e l a t i v e  changes in  th e  p r ic e s  o f a l l  goods and s e rv ic e s
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exchanged in  th e  economy. S ince more th an  one commodity i s  i n ­
vo lved , i t  i s  n ec essa ry  to  g ive  c o n s id e ra tio n  to  th e  r e l a t i v e  
im portance o f each one. T his i s  term ed "w e ig h tin g .” To i l l u s t r a t e  
th e  im portance o f " w e ig h tin g ," th e  fo llo w in g  f a m il ia r  example from 
th e  a re a  o f f in a n c ia l  s ta tem en t a n a ly s is  i s  p re se n te d . I t  i s  th e  
case  o f th e  r e la t io n s h ip  among g ro ss  p r o f i t  p e r  u n i t ,  number o f 
u n i t s  s o ld , and th e  r a t e  o f  g ro ss  p r o f i t  fo r  th e  b u s in e ss  as  a
w hole:
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P eriod
I I I
Commodity A
S a le s  p r ic e  
Cost
Gross p r o f i t  
S a le s  in  u n i t s
$100 100% $110 100%
60 60 62
$ 40 40% $ 48 44$
9,000 4,000
Commodity B
S a le s
Cost
p r ic e $ 50
40
100%
80
$ 60 
45
100%
Gross p r o f i t $ 1 0 _20% $ 15 25%
S ales  in  u n i t s  1,000 10,000
10,000 14,000
Between P erio d  I  and P erio d  I I ,  th e  s a le s  p r ic e  p er u n i t  i n ­
c reased  by $10 f o r  bo th  Commodity A and Commodity B. The g ro ss  prof­
i t  on a u n i t  o f  Commodity A in c re a se d  from 40 to  44% o f th e  s e l l in g  
p r ic e ,  o r $8 a u n i t .  The g ro ss  p r o f i t  on a u n i t  o f Commodity B 
a ls o  in c re a s e d ; in  t h i s  case  from 20 to  25% o f th e  s e l l in g  p r ic e ,  
o r $5 a u n i t .  In  a d d i t io n , th e  t o t a l  u n i t s  o f  p roduct so ld  i n ­
c reased  from  10,000 u n i t s  in  P e rio d  I  to  14,000 u n i t s  in  P erio d  I I .  
But no te  th e  e f f e c t  on th e  r a t e  o f g ro ss  p r o f i t  o f th e  b u s in e ss  
when th e re  i s  a s h i f t  in  q u a n t i t i e s  between h igh  p r o f i t  and low 
p r o f i t  com m odities:
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I I
Sales
A :  9,000 @ 100 $900,000
B : 1,000 @ 50 50,000 $950,000 100$
4,000 @ 110 $440,000
10,000 @ 60 600,000 $1,040,000 100$
Cost
A :  9,000 @ 60 $540,000
Bs 1,000 @ 40 40,000 580,000 61
Gross p ro f i t  $370,000 39%
4,000 @ 62 $ 248,000
10,000 @ 45 450,000 698,000 67
$ 342,000 33%
The e f f e c t  o f th e  s h i f t  in  im portance o f  th e  number o f u n i t s  
so ld  from a h ig h  p r o f i t  commodity (A) to  a low p r o f i t  commodity (B) 
i s  shown in  th e  reduced r a t e  o f g ro ss  p r o f i t  f o r  th e  two com modities 
combined. The fa v o ra b le  e f f e c t s  o f  an in c re a s e  in  g ro ss  p r o f i t  p e r 
u n i t  f o r  bo th  A and B a re  more th an  o f f s e t  when th e  u n i t  p r o f i t s  
a re  "w eigh ted” by th e  q u a n t i t i e s  so ld .
The base d a te —  The common d a te  th a t  se rv e s  as th e  b a s is  o f 
com parison in  an index i s  r e f e r r e d  to  a s  th e  b ase , base d a te , o r  
base p e r io d . The base d a te  may be e i t h e r  a p o in t in  tim e ( e .g . ,
June 12, 1960) o r i t  may be a p e r io d  o f some d u ra tio n  ( e .g . ,  1954 
o r 1947-49). The indexes c u r r e n t ly  com piled by th e  f e d e ra l  govern­
ment use a p e rio d  o f e i t h e r  a y e a r  o r  th re e  y e a rs  a s  a b ase .
In  a p r ic e - le v e l  index , a base d a te  th a t  covers one o r more 
y e a rs  i s  d e s ira b le  because o f th e  seaso n a l c h a ra c te r  o f  so many im­
p o r ta n t com m odities. I f  th e  d u ra tio n  o f th e  base  i s  on ly  a day, o r 
even a month o r a q u a r te r ,  i t  may no t be p o s s ib le  to  g e t r e p r e s e n ta ­
t iv e  p r ic e s  f o r  com m odities th a t  a re  out o f  seaso n . When th e  base 
d a te  i s  one o r more y e a rs , th e  p r ic e s  f o r  th e  base  a re  th e  average 
p r ic e s  over th a t  tim e.
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It is not necessary for the base date to be considered 
"normal,” although this may be desirable for some types of analysis. 
Any date may serve as the base date as long as the commodities 
being compared at the respective dates have enough In common for 
the comparison to be valid.
Example of the Construction of a Simple Price
Index for Lifo Inventory Valuation
The dollar-value method of pricing Lifo inventories under
the Internal Revenue Code presents an interesting example of the
construction by the accountant of a relatively simple price index,
and the application of that index to the solution of an accounting
valuation problem. The following example, taken from T.D. 6539, 
 
§1.472-8 (Jan. 20, 1961),6/ Illustrates the computation of the Lifo
6/ Also Reg. §1.472-8(e)(2)(v), Income Tax Regulations 
as of February 1, 1961. CCH 1961, 051-6,7.
value o f in v e n to r ie s  under th e  “d o u b le -e x ten s io n ” r u le .
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(a) A taxpayer elects, beginning with the calendar 
year 1901, to compute his inventories by use of the LIFO  inventory 
method under section 472 and further elects to use the dollar-value 
motliod in pricing such inventories as provided in paragraph (a) of 
this section. He creates Pool No. 1 for items A, B, and C. The com­
position of the inventory for Pool No. 1 at the base date, January 1, 
1901, is as follows:
Items Units U n it cost Total cost
A . . ............................ ................ ................ 1,000
2,000
500
$6.00
4.00
2. 00
$5,000  
8,000  
1,000
B _ „ .............„..............................................
C ...................................................................
Total base-year cost at Jan. 
1, 1961..................... ................... 14,000
(b) The closing inventory of Pool No. 1 at December 31, 1901, 
contains 3,000 units of A, 1,000 units of B, and 500 units of C. The 
taxpayer computes the current-year cost of the items making up the 
pool by reference to the actual cost of goods most recently purchased. 
The most recent purchases of items A, B, and C are as follows:
Item Purchase date Quantity
purchased
U n it cost
A ...................... - ................ - Deo. 15, 1961...................... 3, 500 $6. 00
B ......................................... Doc. 10, 1961...................... 2, 000 5.00
Nov. 1, 1961........................   500 2 .50
(c) The inventory of Pool No. 1 nt December 31, 1961, shown at 
base-year and current-year cost is ns follows:
Item Quantity
Dec. 31. 1961. Inventory at 
Jan. 1 ,  1961 base-year cost
Dec. 31, 1961, Inventory at 
current year cost
U n it cost Amount U n it cost Amount
A .................................... 3,000  
1,000
500
$5. 00
4. 00 
2. 00
$15,000 
4,000  
1,000
$6.00  
5.0 0  
2.5 0
$18,000 
5,000  
1,250
C ....................................
C....................................
T otal________ 20,000 24, 250
(d) I f  the amount of the December 31 , 1961 inventory at  base-year 
cost were equal to, or less than, the base-year cost of $14,000 at Janu­
ary 1, 1961, such amount would bo the closing LIFO  inventory nt 
December 31, 1961. However, since tho base-year cost of the closing 
L IFO  inventory at December 31, 1961, amounts to $20,000, and is in 
excess of the $14,000 base-year cost of tho opening inventory for that 
year, there is a $6,000 increment in Pool No. 1 during tho year. This 
increment must bo valued at current-year cost, i.e.. the ratio of 24,250/ 
20,000, or 121.25 percent. The LIFO  value of the inventory at De­
cember 31, 1961, is $21,275, computed as follows:
Pool No. 1
Dec. 31,1961, 
Inventory at Jan. 1, 
1961, base-year cost
Ratio of total 
current-year cost 
to total base year
Dec. 3 1 , 1961, 
Inventory at 
L IF O  value
Jan. 1, 1961, base cost___ __ 14,000
Percent
100.00 $14, 000
Dec. 31, 1961, Increment........... 6, 000 121. 25 7,275
Total .................... 20,000 21,275
* The index  numbers.
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In  t h i s  ca se , an index  number i s  used to  value the  In c rease
In  the  in v e n to ry  pool a t  c u r re n t-y e a r  c o s t . The e n t i r e  ending 
in v e n to ry  i s  p r ic e d  a t  bo th  base y ea r and c u rre n t y ea r co s t and 
the  r e la t io n s h ip  between the  two i s  expressed  as an index  number. 
The increm ent in  th e  in v e n to ry  p o o l, exp ressed  In  base y ea r c o s ts ,  
i s  m u lt ip l ie d  by th i s  index  number to  convert i t  to  c u rre n t c o s t.
The w eighted average used fo r  th e  com putation o f t h i s
Index i s  known as "P aasche’ s form ula" which may be exp ressed  as 
where th e  s u b s c r ip t  "1” (one) r e f e r s  to  th e  c u rre n t y ea r
and th e  s u b s c r ip t  ”o” to  th e  base y e a r .7/ A pplied to  the  example
7 /  T his and o th e r  form ulas a re  d isc u sse d  a t  
g r e a te r  le n g th  in  C hapter 3.
above, t h i s  ex p re ss io n  read s :
To f in d  th e  index  number fo r  th e  c u rre n t y ea r
d iv id e  ( i )  th e  sum (Σ ) o f th e  a c tu a l  u n i t s  
in c lu d ed  in  the  ending in v e n to ry  (q1 ) ex­
p re sse d  in  c u r re n t y ea r p r ic e s  (p1)
by ( i i ) th e  sum (Σ ). o f th e  same item s 
(q1) exp ressed  in  case y ea r p r ic e s  (p0 ) .
To com plete th e  p ro c e ss , m u ltip ly  the  
r e s u l t in g  r a t i o  by one hundred.
F ed era l Income Tax R eg u la tio n s a ls o  p e rm its  th e  accoun tan t 
to  use any index  th a t  i s  a c c e p ta b le  to  th e  Com missioner.8 /
8 /  U nited S ta te s  Bureau o f Labor S t a t i s t i c s  (BLS) indexes 
which a re  a p p lic a b le  to  th e  goods in  q u e s tio n  a re  a c ­
c e p ta b le  to  th e  Commissioner. Reg. § 1 .4 7 2 - l (k ) ,  Income 
Tax R eg u la tio n s as o f February  1, 1961. CCH. 1961,
p .  31049.
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Conversion Technique
Index numbers are used to convert an amount from one
point of time to another. The procedure used is to multiply the
amount involved by the index number of the point in time to which
the conversion is to be made, and to divide by the index
number of the point of time from which the conversion is made,
Io. Expressed as a fraction, this procedure becomes . For 
Io
example, to convert a cost of $36,000 from a point of time when
the relevant index stood at 90 (Io ) to a point of time when it
stood at 120 (ii), multiply $36,000 by 120.
90
$36,000 x = $48,000.
The same process could be used to convert the $48,000 
from the later date to the earlier date, specifically 
$48,000 x 9 0  = $36,000, which is the original amount.120
Relationship of an Index to Its Intended Use
If an index (or indexes)is to be used in the preparation
of financial reports, the type of information that accounting 
statements should convey must be clearly defined because the de­
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
sired result determines the data from which the index is constructed. 
If, for example, the statements are to reflect the situation as 
to physical capital maintenance, a set of indexes that measure the 
specific price changes that affect the individual accounts would 
be appropriate. If, however, "capital maintenance” refers to the 
general purchasing power of enterprise capital, an index of the 
general level of prices is called for.
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When r e l a t iv e  w eigh ts a re  he ld  c o n s ta n t, changes in  an index 
a re  caused by changes in  th e  r e l a t i v e  p r ic e s  o f  th e  s p e c if ic  
commodities p r ic e d . T h ere fo re , an index cannot measure d i r e c t ly  
p r ic e  changes fo r  e i th e r  a sm a lle r o r  la rg e r  group th an  th e  
group i t  r e p r e s e n ts :  an index of p r ic e s  p a id  by farm ers does not 
measure changes in  p r ic e s  paid  by c i t y  d w e lle rs , nor does i t  
measure th e  average p r ic e  change in  th e  economy as a whole, s in c e  
p r ic e s  do not r e a c t  in  the  same way in  a l l  segments o f th e  
economy. In  t h i s  sen se , th e re  i s  a cause and e f f e c t  r e l a t i o n ­
sh ip  between th e  d a ta  from which an index i s  c o n s tru c te d , and 
th e  movement o f term s in  th a t  index .
For example, suppose an index o f  th e  g e n e ra l le v e l  o f 
p r ic e s  i s  d e s ire d  b u t th e  only  one a v a i la b le  i s  an  index th a t  
a p p lie s  to  only  a l im ite d  segment o f  th e  economy. Even though 
th e  d e s ire d  index and th e  s u b s t i tu te  both  r e f e r  to  " p r ic e  le v e l s ,"  
th e  r e s u l t s  would n o t n e c e s s a r i ly  be com parable because th e  
indexes a re  m easures o f  d i f f e r e n t  th in g s .
There may, however, be a h igh  degree o f  c o r r e la t io n  
between two indexes so th a t  th e  p r ic e  movements measured by an 
index fo r  one segment o f  th e  economy may approxim ate p r ic e  move­
ments in  a n o th e r s e c to r  o r  in  th e  economy as  a whole. When th i s  
c o r r e la t io n  e x i s t s ,  th e  Index fo r  one segment o f th e  economy may 
be used to  e s tim a te  r e l a t i v e  p r ic e  changes in  th e  o th e r  s e c to r ,  
o r  in  th e  economy as a whole, when th e  d e s ire d  index i s  no t 
a v a i la b le .  I t  must be remembered, however, t h a t  th e re  i s no
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g u aran tee  th a t  t h i s  r e la t io n s h ip  w i l l  c o n tin u e . U nless th e re  i s  
som ething in h e re n t in  th e  d a ta  from which th e  indexes a re  con­
s t ru c te d  th a t  w i l l  in su re  th e  permanence o f p a r a l l e l  te n d e n c ie s , 
th e  p o s s i b i l i t y  o f d is s o c ia t io n ,  w ith  i t s  accompanying e f f e c t  on 
f in a n c ia l  r e p o r t in g , should  be recogn ized  whenever a s u b s t i tu te  
index  i s  u sed .
In  re c e n t decades th e  Consumer P r ic e  Index , th e  GNP 
(Gross N a tio n a l P roduct) I m p lic i t  P r ic e  D e f la to r ,  and th e  Composite 
C o n s tru c tio n  Cost Index have u s u a lly  "moved to g e th e r"  ( th e  d i r e c t io n  
o f change and th e  tu rn in g  p o in ts ,  bu t n o t th e  a m p litu d e ). The k ind  
o f reaso n  th a t  may e x p la in  th e se  p a r a l l e l  te n d e n c ie s  m ight be found 
in  th e  im portance o f  wages and s a la r i e s  in  th e  economy. One p o s s i ­
b le  e x p la n a tio n , f o r  example, i s  th a t  la b o r  c o s ts  account f o r  a 
h ig h  p ro p o rtio n  o f Gross N a tio n a l P roduct w hile  th e  Consumer P r ic e  
Index  and th e  Composite C o n s tru c tio n  Cost Index cover commodities 
w ith  a h ig h  co n ten t o f  la b o r  c o s t ;  th e re fo re  a l l  th re e  indexes a re  
g r e a t ly  in f lu e n c e d , d i r e c t ly  o r  in d i r e c t ly ,  by movements in  wages 
and s a l a r i e s .  Some c o r r e la t io n  i s  th e re fo re  to  be e x p e c te d — a 
h ig h  c o r r e la t io n  i s  no t s u r p r is in g .
The purpose f o r  which an Index i s  in ten d ed  determ ines 
th e  d a ta  to  be compared. An in d ex  o f p r ic e  changes in  one s p e c if ic  
m arket o f  one s p e c if ic  commodity w i l l  be c o n s tru c te d  from p r ic e s  of 
th a t  commodity In  th a t  m arket. An index  o f th e  average p r ic e  change 
o f a group o f commodities In  one m arket w i l l  be c o n s tru c te d  from 
s u i ta b ly  w eighted p r ic e s  o f th o se  commodities in  th a t  m arket. An 
in d ex  o f the  r e l a t iv e  change in  th e  o v e r - a l l  le v e l  o f p r ic e s  can 
on ly  be c o n s tru c te d  from d a ta  th a t  are r e p re s e n ta t iv e  o f  a l l  goods 
and se rv ic e s  exchanged in  a l l  segments o f  th e  economy.
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CHAPTER 2
CURRENTLY AVAILABLE PRICE INDEXES
A BRIEF DESCRIPTION
Types o f G eneral P r ic e  In fo rm atio n  That Are A v a ilab le
The w ea lth  o f  d a ta  th a t  have been p u b lish ed  in  t h i s  coun try
from an e a r ly  d a te  g iv es  ev idence th a t  “a s tro n g  p a ss io n  fo r  s t a t i s ­
t i c s  e a r ly  developed i t s e l f  in  th e  l i f e  o f ou r  p e o p le . . . .  "1 / E stim a te s
1 /  F ra n c is  A. W alker, quoted  in  "H is to r ic a l  S t a t i s t i c s  o f th e  
U nited  S ta te s  1789-1945 ” a Supplement to  th e  S t a t i s t i c a l  
A b s tra c t o f th e  U nited  S ta te s , U. S. D epartm ent o f  Commerce,
Bureau o f  th e  C ensus. 1949. p . v .
o f  th e  t o t a l  value o f a l l  th e  r e a l  and p e rso n a l p ro p e r ty  in  th e
U nited  S ta te s  (e x c lu s iv e  o f L o u is ian a  T e r r i to ry )  were p u b lish ed  as
e a r ly  as 1806 and a h i s t o r i c a l  ta b le  o f p r ic e  f lu c tu a t io n s  over th e
f i f t y - s i x  y ea r p e r io d  from 1825 th rough  1880 was in c lu d e d  in  th e
“Annual R eport o f th e  D ire c to r  o f th e  M int, l 8 8 l , " (H o ra tio  C.
2 /
B urchard . 2 /  A growing i n t e r e s t  in  p r ic e  and value in fo rm a tio n  has r e -
2 /  Loc. c i t . , p . 1.
s u i te d  in  th e  c o l le c t io n  o f  d a ta  and th e  co m p ila tio n  and p u b lic a t io n  
o f t im e - s e r ie s  by numerous governm ental ag en c ie s  and p r iv a te  o rg a n iz a ­
t io n s .  A w ea lth  o f  t im e -p r ic e  in fo rm a tio n  i s  th e re fo re  a v a i la b le .  
T im e-p rice  s e r i e s ,  some o f which have been t r a n s la te d  in to  in d ex es , 
have been p u b lish e d  by v a rio u s  ag en c ie s  f o r  many in d iv id u a l  p ro d u c ts  
o f  numerous in d u s t r i e s .  These s e r ie s  a re  a v a i la b le  f o r  many o f th e  
p ro d u c ts  o f  a g r ic u l tu r e ,  f o r e s t r y ,  m ining and m eta l p ro d u c ts  in ­
d u s t r i e s ,  m an u fac tu rin g , c o n s tru c tio n  and h o using , and numerous
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o th e r  a re a s .
The Board of Governors o f th e  F ed era l Reserve System 
com piles and p u b lish e s  e x te n s iv e  in fo rm a tio n  r e l a t iv e  to  the  p r ic e  
o f money in c lu d in g  F ed e ra l Reserve Bank D iscount r a t e s ,  maximum 
i n t e r e s t  r a te s  payable on tim e d e p o s its ,  money m arket r a t e s ,  bank 
r a te s  on s h o r t- te rm  b u s in e ss  lo a n s , member bank re se rv e  r e q u ir e ­
m ents, s e c u r i ty  p r ic e s ,  m argin req u irem en ts , bond and s to c k  y ie ld s ,  
e t c .  These d a ta  a re  d e riv e d  from re g u la r  r e p o r ts  made to  th e  
Board by banks o f th e  F ed e ra l R eserve System, T reasu ry  S ta tem en ts, 
and o th e r  sources and a re  p u b lish ed  m onthly in  th e  F ed e ra l Reserve 
B u l l e t in .
Farm p r ic e s ,  income, e x p e n d itu re s , d e b ts , e t c ., a re  
c o l le c te d  and p u b lish ed  m onthly in  A g r ic u ltu ra l  M arketing by th e  
U. S. Departm ent o f A g ric u ltu re ; s t a t i s t i c s  about m e ta ls  and 
m in e ra ls  a re  a v a i la b le  from th e  Bureau o f Mines (U.S . Department 
o f  th e  I n te r io r )  upon re q u e s t;  f in a n c ia l  d a ta  on ed u ca tio n  a re  
p u b lish ed  in  th e  B ie n n ia l Survey o f E ducation  by th e  Department o f 
H ea lth , E ducation  and W elfare, and so on.
P r ic e ,  q u a n t i ty ,  and value d a ta  a re  c o l le c te d  by numerous 
ag en c ies  o f th e  f e d e ra l  governm ent, by i n d u s t r i a l  g roups, by v a r i ­
ous s p e c ia l  i n t e r e s t  groups and by independent re se a rc h  groups.
Some o f th e  d a ta  have been converted  in to  index  numbers; many 
more have n o t. Of th e  indexes th a t  have been com piled, s e v e ra l 
have gained  prominence and w arran t in d iv id u a l d e s c r ip t io n .
Examples o f P r ic e  Indexes
The Index of Change in  P r ic e s  of Goods and S erv ices  
Purchased by C ity  W age-Earner and C le rica l-W o rk er F am ilies  to
-  14 -
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
M aintain  T h e ir  L evel o f  L iv ing  ( b e t t e r  known as th e  "Consumer 
P r ic e  Index" o r  th e  "CPI") m easures th e  average change in  th e  
r e t a i l  p r ic e s  o f  a "m arket b ask e t"  o f approx im ate ly  300 goods and 
s e rv ic e s  purchased  by w age-earner and c le r ic a l-w o rk e r  fa m il ie s  in  
46 c i t i e s  in  th e  U.S.A. The goods and s e rv ic e s  in  th e  m arket 
b ask e t a re  id e n t i c a l  in  q u a n t i ty  and q u a l i ty  in  co n secu tiv e  p r ic in g  
p e r io d s , excep t f o r  s u b s t i tu te s  th a t  a re  in tro d u c e d  to  re p la c e  
Item s no lo n g e r a v a i la b le .  The goods and s e rv ic e s  p r ic e d  in c lu d e  
foods, c lo th in g , f u e l ,  h o u se fu rn ish in g s  and o th e r  goods; th e  fe e s  
p a id  to  d o c to rs  and d e n t i s t s ;  r e n ts ;  r a te s  charged fo r  u t i l i t i e s ,  
and so on.
In  a d d i t io n  to  an " a l l - c i t y  average o f a l l  ite m s ,"  
s e v e ra l  su b -in d ex es a re  a ls o  p u b lish e d . These sub -indexes in c lu d e  
Indexes by c i ty  f o r  tw enty  c i t i e s  o f  a l l  item s and fo r  food p r ic e s ;  
th e  a l l - c i t y  average by type o f  commodity, i . e . ,  food, housing , 
a p p a re l ,  e t c . ,  and a reg roup ing  by d u rab le  goods, nondurable goods, 
and a l l  s e rv ic e s .
There have been th re e  m ajor r e v is io n s  (1934-36, World 
War I I ,  1950-52) o f  t h i s  index  s in c e  I t  was f ir s t  issued in  1919 (w ith  
d a ta  from 1913). The r e v is io n s  invo lved  ( 1) b r in g in g  the  m arket 
b a sk e t u p - to -d a te  th rough  s tu d ie s  o f  a c tu a l  e x p e n d itu re s , (2) 
im proving th e  sam ple, and (3) im proving th e  m ethodology ( c a lc u la ­
t io n  and p r ic in g , m ethods, s p e c i f ic a t io n s ,  e t c . ) .  The index  numbers 
p r e s e n t ly  in  e f f e c t  ( i . e . ,  th e  l a t e s t  r e v is io n )  f o r  t h i s  s e r ie s  
use 1957-59 p r ic e s  = 100 w ith  1952 w eigh ts ( i . e . ,  th e  r e l a t i v e
-  15 -
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im portance g iven  to  th e  app ro x im ate ly  300 goods and s e rv ic e s  i n ­
cluded  in  th e  "m arket b a s k e t”) s in c e  January  1953, 1949-50 w eigh ts 
f o r  th e  p e r io d  1950 to  1952, 1934-36 w eigh ts f o r  th e  p e r io d  1930 
to  1949, 1917-19 w eigh ts from 1913 to  1925, and an average o f th e  
1917-19 w eigh ts and th e  1934-36 w eigh ts f o r  th e  p e rio d  1926 to  
1929. A new com prehensive r e v is io n  o f  the  index  i s  in  p ro cess  which 
i s  scheduled  to  go in to  e f f e c t  in  th e  January  1964 in d ex .
According to  th e  Labor Law R e p o rte r , t h e  c u r re n t index  i s
3 /  Labor Law R e p o rte r , Union C o n tra c ts  A rb i t r a t io n  1„ 
CCCH 1960 ¶ 5 6 , l0 0 .02.
r e p re s e n ta t iv e  of th e  buying p a t te r n s  in  1952 o f 64% o f th e  urban 
p o p u la tio n  and 40% o f  th e  t o t a l  U. S. p o p u la tio n .
The Consumers P r ic e  Index i s  p rep a red  by th e  Bureau o f 
Labor S t a t i s t i c s  o f the  U. S. Departm ent o f Labor, and i s  a v a i la b le  
in  p u b lic a t io n s  o f th e  Bureau which in c lu d e :
Monthly Labor Review
Consumers P ric e  Index (a  s e p a ra te  m onthly p u b lic a t io n )
S t a t i s t i c a l  Supplement -  Monthly Labor Review ( annual 
beg inn ing  w ith  1959)
Secondary so u rces in c lu d e  p u b lic a t io n s  of:
U.S. Departm ent o f Commerce, O ffic e  o f B usiness Economics: 
Survey o f C u rren t B usiness (m onthly)
Supplement to  th e  Survey o f C urren t B usiness (biannually )
Board of G overnors o f th e  F ed e ra l R eserve System:
F e d e ra l Reserve B u l le t in  (m onthly)
Commerce C lea rin g  H ouse:
Union C o n tra c ts  A rb i t r a t io n  s e c t io n  o f th e  Labor Law 
R e p o rte r
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The W holesale P r ic e  Index (WPI ) m easures average changes 
In  p r ic e s  of about 2 ,200 com m odities so ld  in  p rim ary  m arkets in  
th e  U nited S ta te s .  W holesale, as used h e re , means s a le s  in  la rg e  
l o t s .  The p r ic e s  app ly  as n e a r ly  as p o s s ib le  to  th e  f i r s t  la rg e  
volume com m ercial t r a n s a c t io n  fo r  each commodity, e . g . ,  th e  s e l l in g  
p r ic e s  o f g ra in s  on th e  o rg an ized  exchanges, o f f r e s h  produce a t  
c e n t r a l  a u c tio n  m a rk e ts , o f m achinery f . o .b .  m a n u fa c tu re r’s f a c to ry ,  
and so f o r th .  The w eights used a re  based  on th e  t o t a l  value o f 
shipm ents d a ta  (from  th e  I n d u s t r i a l  Censuses f o r  1958) f . o .b .  
p ro d u c tio n  p o in t ,  le s s  in t e r p l a n t  t r a n s f e r s ,  f o r  th e  p roducing  and 
p ro c e ss in g  s e c to r  o f th e  economy. The p r ic e s  used a re  th o se  in  
e f f e c t  on a p a r t i c u l a r  day o f th e  month, in  most ca ses  Tuesday o f 
th e  week in  which th e  15th  o f th e  month f a l l s .
T his index has been p u b lish ed  as a con tinuous s e r ie s
s in c e  1890. At th e  tim e i t  was f i r s t  c o n s tru c te d  i t  was b e lie v e d
t h a t  i t  r e f l e c te d  th e  b eh a v io r o f th e  p r ic e  le v e l  more c o r r e c t ly
th an  r e t a i l  p r ic e s  b u t w ith  th e  passage of tim e i t s  use as a
"g e n e ra l p r ic e  le v e l  in d e x ” has d e c lin e d . P re fe re n ce  has developed
f o r  th e  use of th e  Consumers P ric e  Index (CPI) and the  Index
number d e riv e d  from the  c a lc u la t io n  o f Gross N a tio n a l P roduct in
c u r re n t  and c o n s ta n t d o l la r s  and known as the  ”GNP d e f l a t o r s ”
( f o r  a d is c u s s io n  o f GNP d e f l a to r s ,  see pages 22 to  2 5 ).
One m ajor cause o f th e  s h i f t  was th e  r e a l i z a t i o n  th a t  th e  W holesale
P ric e  Index was n o t a t ru e  sample o f th e  p r ic e s  in  th e  economy and
th a t  i t  was n o t p a r t i c u l a r l y  p e r t in e n t  to  any one group of
consumers o r  b u s in e s s e s .4/ I t  i s  n o t a measure o f
4 /  H earings b e fo re  th e  Subcommittee on Economic S t a t i s t i c s . . .
4 /  P a r t  I ,  January  24, 1961. Government P ric e  S t a t i s t i c s ,
pp . 61-64 .
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"w holesale  p r i c e s ,"  as i t s  name im p l ie s , b u t a m easure o f  some 
w ho lesa le  p r ic e s  in  s p e c i f ic  m a rk e ts .
S ince "GNP d e f l a t o r s ” a re  a v a i la b le  only  on a y e a r ly
and q u a r te r ly  b a s i s , no index  i s  a v a i la b le  to  m easure p r ic e - le v e l
movements on a c u r re n t  m onth-to-m onth b a s i s . The W holesale
P ric e  Index to g e th e r  w ith  the  Consumers P ric e  Index , however,
se rv e  as an approxim ate in d ic a to r  o f th e  movement o f  th e  p r ic e
le v e l .  A lthough use o f th e  W holesale P ric e  Index has d e c lin e d ,
th e  h ig h ly  d e ta i l e d  and s p e c i f ic  su b -in d ex es o f in d iv id u a l
in d u s t r i e s ,  com m odities, and p ro d u c t c la s s e s  a re  w idely  used by
m a n u fa c tu re rs , by tra d e  a s s o c ia t io n s  and by v a rio u s  government 
5 /ag en c ie s  in  th e  p ro d u c tio n  of o th e r  b a s ic  economic d a ta .
5 /  I b i d . , p p . 6 3 -6 4 .
For exam ple, th e  U. S. Departm ent o f  Commerce makes e x te n s iv e  use 
o f th e  p ro d u c t c la s s  and commodity p r ic e  d a ta  in  th e  d e f la t io n  
o f Gross N a tio n a l P ro d u c t.
The d e ta i l e d  indexes a re  p u b lish ed  in  fo u r  d i f f e r e n t  
g roup ings of which the  most d e ta i l e d  groups th e  in d iv id u a l  
p ro d u c ts  by in d u s try .  The o th e r  g roup ings a re  by s ta g e  of 
p ro c e s s in g , d u r a b i l i ty  o f p ro d u c t, and s p e c ia l  commodity group­
in g s .  The grouping  by in d u s try  would be th e  most v a lu ab le  f o r  
acco u n tin g  purposes i f  ad ju stm en ts  in  f in a n c ia l  s ta te m e n ts  were 
to  be made f o r  changes in  the  p r ic e s  o f s p e c if ic  com m odities 
r a th e r  than  f o r  changes in  th e  p r ic e  l e v e l .
The W holesale P ric e  Index i s  p rep ared  by th e  U. S. 
D epartm ent o f Labor, Bureau o f Labor S t a t i s t i c s  and i s  a v a i la b le
- 18 -
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i n  p u b lic a t io n s  o f  the  Bureau in c lu d in g  se p a ra te  m onthly and annual 
p u b l ic a t io n  o f th e  W holesale P r ic e  Index . Secondary so u rces  in c lu d e  
th o se  f o r  th e  Consumers P r ic e  Index , excep t f o r  th e  Labor Law 
R e p o rte r  which does n o t p u b lis h  th e  W holesale P r ic e  Index .
The U. S . Departm ent o f Commerce - Composite C o n s tru c tio n
Cost Index i s  a com bination  o f v a r io u s  c o n s tru c tio n  c o s t indexes 
w eighted  by th e  r e l a t i v e  im portance o f th e  m ajor c la s s e s  o f  con­
s t r u c t io n .  The index  i s  computed by d iv id in g  th e  t o t a l  s e a so n a lly  
a d ju s te d  e s tim a te s  o f new c o n s tru c tio n  a c t i v i t y  in  c u r re n t p r ic e s  
by th e  same e s tim a te s  ex p ressed  in  1957-59 p r i c e s .6 /  The t o t a l  in
6 /  D ata a re  a d ju s te d  fo r  seaso n a l e f f e c t s  by d iv id in g  the  
u n a d ju s te d  datum f o r  a g iven  month by a c o n s ta n t p e r ­
cen tage f a c to r  whose d e v ia tio n  from 100 r e g i s t e r s  th e  
e x te n t to  which th a t  p e r io d  o f th e  y e a r  i s  ty p ic a l ly  
above o r below some m easure o f  "norm al” because o f 
se a so n a l in f lu e n c e s .
1957-59 p r ic e s  i s  o b ta in ed  by adding th e  e s tim a te s  f o r  th e  v a r i ­
ous c la s s e s  o f  c o n s tru c tio n  th a t  have been d e f la te d  s e p a r a te ly .7/
7 /  The term  d e f la te  i s  used  in  t h i s  p ap er in  i t s  te c h n ic a l  
sense meaning " to  remove th e  e f f e c t s  o f  p r ic e  ch a n g e s .”
I t  r e f e r s  to  bo th  in c re a s e s  and d ec re a se s  in  p r ic e s  and 
th e re fo r e  a p p l ie s  to  bo th  "d e f l a t io n ” and " i n f l a t i o n . ”
T h e re fo re , th e  com posite index  i s  th e  e q u iv a le n t o f  a v a r ia b ly
w eighted  in d ex  r e f l e c t i n g  changes in  bo th  th e  component indexes
and in  th e  r e l a t i v e  im portance o f th e  m ajor c la s s e s  o f  
8 /c o n s tru c t io n .8/ An in d ex  o f t h i s  ty p e , i . e . ,  one th a t  i s
8 /  B usiness S t a t i s t i c s , 1959 Supplement to  th e  Survey o f 
C u rren t B u s in e ss , U. S . Departm ent o f Commerce, O ffice  
o f  B usiness Economics, p . 219.
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in h e re n t  in  th e  r e la t io n s h ip  between an ag g reg a te  b e fo re  d e f la t io n  
and th e  same ag g reg a te  a f t e r  d e f la t io n ,  i s  f r e q u e n tly  r e f e r r e d  to  
as an i m p l ic i t  in d ex .
T his index  i s  p u b lish e d  in  t o t a l  o n ly , w ith  a 1957-59 
b a s e . Some of th e  component indexes th a t  a re  used to  d e f la te  
th e  v a rio u s  c la s s e s  o f c o n s tru c t io n , however, a re  p u b lish ed  
a long  w ith  i t .  The component indexes do n o t a l l  have th e  same 
b a s e . Some o f them use 1947-49 as a base w hile o th e rs  use 1946 
and s t i l l  o th e rs  use 1926-29 o r 1913. Some o f th e  component 
indexes a re  by type o f c o n s tru c t io n , e . g . ,  com m ercial and f a c to ry  
b u ild in g s  o f b r ic k  and c o n c re te , b r ic k  and s t e e l ,  fram e, e t c . ,  
o th e rs  by c i t y  o r  in  t o t a l .
U nlike th e  two indexes of commodity p r ic e s  p re v io u s ly  
d e sc r ib e d  which a re  indexes of o u tp u t (goods o r s e rv ic e s  p ro ­
d u ced ), th e  Composite C o n s tru c tio n  Cost Index i s  a m easure o f 
th e  r e l a t i v e  change in  c o s t  o f th e  u n i ts  o f in p u t , i . e . ,  th e  
c o s t  p e r  u n i t  o f th e  f a c to r s  o f p ro d u c tio n , o f which wage r a te s  
and m a te r ia ls  c o s t  a re  th e  most im p o r ta n t. I f  wage r a te s  
in c re a s e  o r  th e  c o s t  o f  a thousand board  f e e t  o f lum ber in c re a s e s ,  
t h i s  index number in c r e a s e s . This i s  th e  on ly  index review ed 
in  t h i s  r e p o r t  th a t  m easures change in  th e  c o s t o f u n i t s  o f in p u t .  
Any d if fe re n c e  between th e  changes m easured by an index number 
d e riv e d  from in p u t c o s ts  and th o se  m easured by one d e riv e d  from 
commodity p r ic e s  o r o u tp u t ( f o r  th e  same item s) i s  due to  changes 
in  p r o d u c t iv i ty .  For exam ple, i f  c o n s tru c t io n  wage r a te s  and 
c o n t r a c to r ’ s p r o f i t s  b o th  in c re a se d , a c o n s tru c t io n  c o s t  index
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would a ls o  i n c re a s e . I t  would, however, s t i l l  be p o s s ib le  to  have 
a d ec re ase  in  th e  s e l l in g  p r ic e s  o f com pleted c o n s tru c tio n  work, 
p rov id ed  th a t  p ro d u c t iv i ty  in c re a se d  more than  wage r a te s  and 
p r o f i t s .  In  th a t  case  th e  e f f e c t  on th e  g e n e ra l p r ic e  le v e l  
would be downward.
The in d iv id u a l  indexes (many of which a re  p r iv a te ly  
com piled) used in  d e f la t in g  th e  c u r re n t  d o l la r  f ig u re s  f o r  the  
d i f f e r e n t  c la s s e s  o f c o n s tru c t io n  in c lu d e :
R e s id e n t ia l  b u ild in g , excep t farm : 
E.H. Boeckh and A sso c ia te s
Farm b u i ld in g s :
U. S. D epartm ent o f A g ric u ltu re
N o n re s id e n tia l  b u i ld in g , s e le c te d  ty p es and m i l i t a r y  
f a c i l i t i e s :
American A p p ra isa l Company 
F u l le r
T urner C o n s tru c tio n  Co.
P u b lic  u t i l i t i e s ,  s e le c te d  ty p e s :
I n t e r s t a t e  Commerce Commission 
Handy-Whitman
M il i ta ry  f a c i l i t i e s  and highway:
U.S. D epartm ent o f Commerce, Bureau o f P u b lic
Roads
Sewer and w a te r , c o n se rv a tio n  and developm ent, and 
m is c e lla n e o u s :
A sso c ia ted  G eneral C o n tra c to rs  o f  America, In c . 
E n g in ee rin g  News-Record
The Composite C o n s tru c tio n  Cost Index i s  p rep a red  by 
th e  C o n s tru c tio n  In d u s try  D iv is io n , B usiness and D efense S e rv ices
A d m in is tra tio n  o f th e  U. S. D epartm ent o f Commerce and i s  a v a i l ­
a b le  In  th e  fo llo w in g  p u b l ic a t io n s  o f th e  D epartm ent:
The Survey o f C u rren t B usiness
Supplem ents to  th e  Survey o f  C urren t B usiness
S t a t i s t i c a l  Supplement to  th e  C o n s tru c tio n  Review
(p u b lish e d  jo i n t l y  by th e  U.S. D epartm ents o f
Commerce and Labor on a m onthly b a s i s ) .
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 
17
18
19
20
21
22
23
24
25
26 
27 
28
29
30
31
32
33
34
35
22
M onthly indexes a re  a v a i la b le  from 1951 and annual indexes b e g in ­
n ing  w ith  1915.
GNP (G ross N a tio n a l P roduct) Im p l ic i t  P ric e  D e f la to r -—  
The e l im in a tio n  of th e  e f f e c t s  o f p r ic e  changes from th e  t o t a l  
d o l l a r  value o f th e  N a tio n ’s p ro d u c tio n  (so  t h a t  th e  p h y s ic a l 
volume of a l l  goods and s e rv ic e s  produced by th e  economy in  d i f ­
f e r e n t  tim e p e r io d s  can be compared) i s  accom plished th rough  the  
use o f  numerous p r ic e  indexes and p r ic e  s e r i e s ,  in c lu d in g  th e  
th re e  fo reg o in g  in d e x es . The GNP I m p lic i t  P ric e  D e f la to r  i s  the  
r e s u l t a n t  com posite index  im p l ic i t  in  th e  r e la t io n s h ip  o f th e  
f ig u re s  b e fo re  and a f t e r  d e f la t io n ,  and i s  th e  most com prehensive 
p r ic e  index  a v a i la b le .  I t  m easures th e  r e la t io n s h ip  between (a ) 
th e  t o t a l  value o f a l l  goods and s e rv ic e s  produced in  a g iv en  
y e a r  ex p ressed  in  c u r r e n t  d o l l a r s ,  and (b) th e  t o t a l  value o f the  
same goods and s e rv ic e s  ex p ressed  in  p r ic e s  o f a base  y e a r  (con­
s t a n t  d o l l a r s ) .
Gross N a tio n a l P ro d u c t, in  bo th  c u r re n t  and c o n s ta n t 
p r ic e s ,  i s  su bd iv ided  in to  fo u r  c la s s e s  of e x p e n d itu re s : p e rso n a l 
consum ption e x p e n d itu re s , g ro ss  p r iv a te  dom estic in v e s tm e n t, n e t 
escorts o f  goods and s e rv ic e s ,  and governm ental pu rch ases o f goods 
and s e r v ic e s . Each o f th e se  fo u r  c la s s e s  i s  f u r th e r  subd iv ided  
in to  i t s  component p a r t s . In  ta b le s  o f GNP I m p lic i t  P ric e  De­
f l a t o r s ,  however, d e f la to r s  a re  n o t shown f o r  g ro ss  p r iv a te  
dom estic investm en t and n e t  e x p o rts  o f goods and s e rv ic e s  because 
s ig n i f i c a n t  components o f th e se  item s in c lu d e  elem ents o f o p p o site  
a lg e b ra ic  s ig n . D e f la to rs  f o r  ex p o rts  and f o r  im p o rts , tak en
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s e p a ra te ly  as independen t s e r i e s ,  a re  m eaningful in d ic a to r s  of 
p r ic e  movements. A d e f l a to r  o f th e  d if fe re n c e  between ex p o rts  
and im ports i s ,  however, n o t r e l i a b l e  because a r e l a t i v e l y  sm all 
in c re a s e  in  the  p r ic e s  o f e x p o r ts ,  accompanied by a r e l a t i v e l y  
sm all d ec rease  in  the  p r ic e s  o f im ports w i l l  cause a d is p ro p o r­
t io n a te ly  la rg e  change in  th e  movement o f p r ic e  o f n e t  e x p o r t s . 
For exam ple, suppose th a t  in  th e  base y e a r  e x p o rts  to ta le d  
$1 ,000 ,000  and im ports to ta le d  $900,000 le a v in g  n e t  ex p o rts  o f 
$100,000. I f  e x p o rts  in c re a se  by two p e rc e n t (20) w hile  im ports 
d e c re a se  by two p e rc e n t (2 0 ) , n e t  e x p o rts  w i l l  in c re a s e  by 
t h i r t y  e ig h t  p e rc e n t (38%) :
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Base P ercen tage C urren t
In c re a se
Year (D ecrease) Year
E xports $1 ,000 ,000 20 $1 ,020 ,000
Im ports 900,000 882,000
Net ex p o rts  $ 100,000 38% $ 138,000
For s im ila r  re a s o n s , a d e f l a to r  o f ’’change in  b u s in e ss  in v e n to r ie s ” 
i s  l i k e ly  to  be u n r e l ia b le .  S ince "change in  b u s in e ss  in v e n to r ie s ” 
i s  f re q u e n tly  a s ig n i f i c a n t  component o f "g ross p r iv a te  dom estic 
in v e s tm e n t,” d e f la to r s  a re  n o t c a lc u la te d  f o r  th e  t o t a l  o f th i s  
s u b d iv is io n  o f GNP, a lth o u g h  th ey  a re  p re se n te d  f o r  a l l  o f th e  
o th e r  components o f  t h i s  segm ent. In  th e  t o t a l  p ic tu r e  o f GNP, 
however, changes in  b u s in e ss  in v e n to r ie s  and n e t  e x p o rts  o f goods 
and s e rv ic e s  a re  n o t l i k e l y  to  be s u b s ta n t ia l  and do n o t ,  th e r e ­
f o r e ,  d is q u a l i f y  th e  d e f la to r s  f o r  t o t a l  GNP as in d ic a to r s  o f p r ic e  
movements.
The GNP d e f la to r s  a re  p rep ared  by th e  U. S. D epartm ent 
o f Commerce, O ffic e  o f B usiness Economics and a re  a v a i la b le  in
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th e  Survey o f C urren t B usiness and supplem ents.
The U. S. Income and Output supplement to  the  Survey of 
C urren t B usiness in c lu d e s  annual d e f la to r s  from 1929 through 1957 
and se a so n a lly  a d ju s te d  q u a r te r ly  d e f la to r s  from 1947 through 1957.
The N a tio n a l Income Number o f th e  Survey o f C urren t 
B u s in ess , p u b lish ed  an n u a lly  in  J u ly , b rin g s  u p - to -d a te  the  in f o r ­
m ation  in  th e  U. S. Income and Output supplem ent. In te r im  season­
a l l y  a d ju s te d  q u a r te r ly  d e f la to r s  a re  a v a ila b le  in  th e  "Annual 
Review Number," is su e d  in  F ebruary , fo r  th e  p reced ing  y e a r.
Although f in a l  re v ise d  d e f la to r s  a re  no t a v a ila b le  fo r  
any q u a r te r  u n t i l  Ju ly  o f the  fo llow ing  y e a r, in te r im  d e f la to r s  
can be computed by d iv id in g  the  c u rre n t d o l la r  e s tim a te s  ( se a ­
so n a lly  a d ju s te d  a t  annual r a te s )  o f th e  GNP by the  c o n s tan t 
d o l la r  e s tim a te s  th a t  a re  p u b lish ed  in  th e  Survey o f C urren t 
B usiness in  th e  second month fo llow ing  the  end o f each q u a r te r .
Data fo r  accoun ting  re p o r ts  a d ju s te d  by d e f la to r s  computed 
from th e  p re lim in a ry  e s tim a te s  o f c u rre n t and c o n s tan t d o l la r  GNP 
would no t be m a te r ia l ly  d i f f e r e n t  from amounts d eriv ed  by u sin g  
th e  re v ise d  e s tim a te s  p u b lish ed  in  Ju ly  o f th e  fo llow ing  y e a r.
A t e s t  o f 1959, 1960 and 1961 q u a r te r ly  and annual d e f la to r s  
showed th a t  th e  la r g e s t  d if fe re n c e  in  the  a d ju s te d  d a ta  would 
have been roughly  o n e -h a lf  o f one p e r c e n t.
The la r g e s t  d if fe re n c e  in  the  t e s t  p e rio d  was fo r  the 
q u a r te r  ended December 31, 196 l. The p re lim in a ry  e s tim a te s  fo r  
t h i s  q u a r te r  f i r s t  appeared in  th e  February  1962 is su e  o f th e
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Survey o f C urren t B usiness (page S -1 ) :
GNP in  c u r re n t d o l la r s
GNP in  c o n s ta n t (1954) d o l la r s
The d e f la to r  im p l ic i t  in  the  
p re lim in a ry  e s tim a te s  i s :
b i l l i o n s  o f d o l la r s
542.2
464.6
542.2  ÷ 464.6  = 116.7  
The re v ise d  e s tim a te s  in  the  Ju ly  1962 is su e  (page S -1 , and 
ta b le  1, pages 6 -7 ; ta b le  5, pages 8-9) a re :
b i l l i o n s  o f d o l la r s
1
2
3
GNP in  c u r re n t d o l la r s  ( re v is e d )  538.6
GNP in  c o n s ta n t (1954) d o l la r s  ( re v ise d )  463.4
The re v ise d  d e f l a to r ,  116.2 i s  p u b lish ed  in  ta b le  6
(page 9) o f the  Ju ly  is s u e .
Measurement o f P ric e  Changes by U. S . P ric e  Indexes
The fo u r  p r ic e  indexes d e sc rib ed  in  the  p rev io u s s e c tio n
a re  ch a rte d  in  F igure  1 f o r  the y ea rs  1929-1961 in c lu s iv e . Each 
o f th e se  indexes i s  designed  to  measure p r ic e  changes in  d i f f e r e n t  
groups o f com m odities: ( 1 ) th e  Consumer P ric e  Index m easures 
changes in  p r ic e s  o f goods and s e rv ic e s  purchased by c i ty  wage- 
e a rn e r  and c le r ic a l-w o rk e r  fa m il ie s  to  m a in ta in  t h e i r  le v e l  of 
l iv in g ,  (2) th e  W holesale P ric e  Index m easures changes in  the  
p r ic e s  o f n e a rly  2 ,200 commodities th a t  a re  so ld  in  prim ary 
m ark e ts , (3) th e  Composite C o n s tru c tio n  Cost Index Is  designed  to  
show the  changes in  the  c o s t  o f the  u n i ts  o f in p u t in  the  con­
s t r u c t io n  in d u s try  and (4) th e  GNP Im p lic i t  P rice  D e f la to r  measures 
th e  p r ic e  changes In  a l l  o f the  goods and s e rv ic e s  produced by the  
economy in  a g iven  y e a r . S ince th ese  Indexes do n o t a ttem p t to
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of Labor Publications.
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measure changes in  th e  same groups o f p r ic e s ,  th ey  cannot be ex­
p ec ted  to  a r r iv e  a t  th e  same measurement.
Even though th e se  indexes do n o t measure th e  changes in  
th e  same groups o f p r ic e s ,  th e  curves ( in  Fig .  1) show p a r a l l e l  
te n d e n c ie s . The s im i la r i t y  in  tre n d s  su g g ests  th a t  th e  in c re a se s  
in  p r ic e  le v e ls  in d ic a te d  by th e se  indexes a re  r e a l .
That t h i s  in fe re n c e  i s  p la u s ib le  can be dem onstrated  by 
a few a d m itte d ly  rough but n e v e r th e le s s  v a l id  com parisons. An 
in c re a s in g  q u a n t i ty  o f goods and se rv ic e s  a re  a v a i la b le  p e r 
p erson  in  th e  U nited  S ta te s  because th e  r a te  o f  growth shown in
bo th  the  Index o f I n d u s t r i a l  P ro d u c tio n  and th e  Gross N atio n a l 
P roduct ( in  c o n s ta n t d o l la r s )  has been g r e a te r  than  th e  r a te  o f 
in c re a s e  in  th e  p o p u la tio n . The r a te  o f growth in  the  supply  
o f money, however, has been much g r e a te r  than  in  the  o u tp u t o f 
goods and s e rv ic e s  so th a t  p ro p o r tio n a te ly  more money has been 
a v a i la b le  fo r  th e  purchase o f each u n i t  o f o u tp u t. In  a d d i t io n , 
th e  r a te  o f tu rn o v e r  o f  demand d e p o s its  has a ls o  in c re a se d , 
th e reb y  en ab lin g  a g iven  q u a n t i ty  o f  money to  serve as a means 
o f  payment f o r  an in c re a s in g  volume o f t r a n s a c t io n s .
As a  consequence o f th e se  c ircu m stan ces , a g e n e ra l r i s e
in  p r ic e s  w ith  an accompanying d e c lin e  in  th e  exchange value
o f  money i s  alm ost in e v i ta b le .  The s t a t i s t i c s  used in  making
th e  above com parisons can be found in  th e  fo llow ing  p u b lic a t io n s :
B usiness S t a t i s t i c s ,  1959 Supplement to  the  Survey o f C urren t 
B u sin ess , U. S. Department o f Commerce, O ffice  o f B usiness 
Econom ics.
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Data f o r  1929-1958 in c lu s iv e :
Gross N a tio n a l P roduct in  c o n s ta n t d o l l a r s ,  p . 3 . 
Index o f I n d u s t r i a l  P ro d u c tio n , p . 8 .
P o p u la tio n , p . 59.
Money su p p ly , p . 96.
Annual r a t e  o f tu rn o v e r  o f demand d e p o s its  1943-1958 
in c lu s iv e ,  p . 98.
E a r l i e r  annual d e p o s it  tu rn o v e r  r a te s  a re  a v a i la b le  in  
’’H is to r ic a l  S t a t i s t i c s  o f th e  U nited S ta te s  1789-1945” 
op . c i t . ,  p . 269. These r a t e s  a re  n o t com parable w ith  
th e  l a t e r  r a t e s  p re v io u s ly  c i te d  because o f d if fe re n c e s  
in  th e  e x te n t  o f co v e ra g e .
F e d e ra l Reserve B u l l e t i n , F ebruary  1982.
D ata subsequen t to  1958:
Gross N a tio n a l P roduct in  c o n s ta n t d o l l a r s ,  p . 230. 
Index o f I n d u s t r i a l  P ro d u c tio n , p . 216.
Money su p p ly , p . 185.
Annual r a t e  o f tu rn o v e r  o f demand d e p o s i ts ,  p . 185.
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CHAPTER 3
THE CRITERIA OF ADEQUATE PRICE INDEXES
D e f in it io n  o f Term s
The problem  o f an adequate index  d iv id e s  i t s e l f  
n a tu r a l ly  in to  th re e  p a r t s :  the  u n iv e rse , th e  sam ple, and th e  
form ula.
The u n iv e rse  — The f i r s t  s te p  in  th e  s e le c t io n  o f an 
index  i s  a p re c is e  d e f in i t io n  o f th e  concept to  be m easured so 
th a t  th e  c la s s  o f item s th a t  e n te r  in to  th e  measurement can be 
c l e a r ly  d e f in e d . The c o l le c t io n  o f a l l  p o s s ib le  item s th a t  
have th e  s ta te d  c h a r a c te r i s t i c s  o f th e  c la s s  o f  item s d efin ed  
i s  c a l le d  a u n iv e r s e . The u n iv e rse , th e n , i s  th e  t o t a l i t y  
[ w hole, ag g re g a te , mass]  th a t  i s  under o b se rv a tio n  and about 
which in fo rm a tio n  i s  d e s ire d . The concept to  be m easured, 
p r e c is e ly  fo rm u la ted , would determ ine the  ex ac t l im i t s  o f the  
u n iv e r s e .
The sample — In  most cases i t  would be n e i th e r  
p r a c t i c a l  nor  d e s i r a b le - to  o b ta in  d a ta  f o r  th e  e n t i r e  u n iv e rse . 
The c o s t wou ld  be p ro h ib i t iv e  and th e  tim e n ec essa ry  to  c o l le c t  
and p ro cess  th e  d a ta  would r e s u l t  in  an index  th a t  was o u t-o f -  
d a te  when p rep ared  and, th e re fo r e ,  u s e fu l  on ly  as h i s t o r i c a l  
d a ta . V alid  co n c lu sio n s can be drawn a t  more reaso n ab le  c o s t 
and in  c o n s id e rab ly  le s s  tim e by th e  c a re fu l  s e le c t io n  o f com­
p a r a t iv e ly  few item s th a t  a re  r e p re s e n ta t iv e  o f a l l  item s in  
th e  u n iv e rse . The item s s e le c te d  to  re p re se n t th e  u n iv e rse  
a re  c a l le d  a sam ple. A p ro p e r ly  s e le c te d  sample would have 
th e  same c h a r a c te r i s t i c s  as th e  u n iv e rse  and th e  index  number
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c o n s tru c te d  from th e  sample would be r e p re s e n ta t iv e  o f  th e  index 
number o b ta in a b le  from th e  e n t i r e  u n iv e r s e .
The form ula — Once th e  u n iv e rse  has been d e fin e d  and 
a r e p r e s e n ta t iv e  sample s e le c te d ,  th e  d a ta  o b ta in e d  from th e  
sample a re  averaged  in  o rd e r  to  combine them in to  an index  number 
To avo id  e i t h e r  o v e r s ta t in g  o r  u n d e rs ta tin g  th e  p r ic e  change 
m easured by the  index  number, th e  average must be w eighted  by th e  
r e la te d  q u a n t i t i e s  exchanged a t  th e se  p r i c e s . The w eigh ting  
scheme used i s  c a l le d  th e  fo rm u la .
Much of the  d is c u s s io n  th a t  fo llo w s w i l l  be a p p lic a b le  
w hether ad ju stm en t i s  to  be made in  th e  f in a n c ia l  r e p o r ts  f o r  
changes in  p r ic e s  o f th e  s p e c i f ic  item s in c lu d ed  in  th e  accoun ts 
o r  f o r  changes in  th e  p r ic e  l e v e l .  The m ajor em phasis, however, 
i s  on an index  o f th e  g e n e ra l le v e l  o f p r i c e s .
The U niverse
In  o rd e r  to  a d ju s t  f in a n c ia l  r e p o r ts  f o r  changes in  
th e  s p e c i f ic  p r ic e s  th a t  a re  a p p lic a b le  to  th e  in d iv id u a l  a c ­
c o u n ts , a number o f indexes o r  o th e r  t im e -p r ic e  s e r ie s  would 
be n e c e ssa ry , each one s u i t a b le  to  th e  item  to  be a d ju s te d .
The u n iv e rse s  f o r  th e se  indexes would be th e  mass o f m easurable 
ev idence o f th e  p r ic e s  o f  th e  p a r t i c u l a r  goods and s e rv ic e s  o r  
r e la te d  groups of goods and s e rv ic e s  in  th e  m arkets in  which the  
company o r  in d u s try  buys th o se  com m odities. The u n iv e rse  f o r  an 
index  f o r  one commodity in  one m arket m ight re q u ire  on ly  p r ic e  
d a ta .  I f  two o r more m arkets a re  in v o lv ed , th en  th e  r e l a t i v e  
im portance o f p r ic e s  in  th e  d i f f e r e n t  m arkets must be g iven
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p ro p e r w eight and bo th  p r ic e  and q u a n t i ty  d a ta  become im p o rta n t. 
I f  two o r more com m odities a re  combined in  one in d ex , w hether 
more than  one m arket i s  invo lved  o r  n o t ,  bo th  p r ic e  and q u a n t i ty  
d a ta  a re  needed to  r e f l e c t  th e  r e l a t i v e  im portance o f th e  p r ic e s
o f th e  in d iv id u a l  com m odities. The u n iv e rse  f o r  each o f the
in d iv id u a l  indexes would be d e fin e d  in  term s o f th e  s p e c if ic  
accoun t to  be a d ju s te d  and the  s p e c i f ic  m arket in  which th e  
company o r  in d u s try  buys, borrows and a t t r a c t s  c a p i t a l .  The 
u n iv e rse  f o r  each in d iv id u a l  index would be co m p ara tiv e ly  sim ple 
to  d e f in e ;  th e re  would, however, be a number o f them.
The u n iv e rse  fo r  an index  o f th e  g e n e ra l le v e l  o f 
p r ic e s  encompasses th e  o v e r - a l l  group of goods and s e rv ic e s  
exchanged in  a l l  segments o f th e  economy in  th e  p e r io d s  being  
compared; th e  "u n iv e rse"  of an index  l im ite d  to  one segment of 
th e  economy uses  on ly  th o se  exchanges a p p lic a b le  to  th a t  segm ent. 
The u n iv e rse  in c lu d e s  a l l  t r a n s a c t io n s  th a t  p la c e  goods and 
s e rv ic e s  in  th e  hands o f th e  f i n a l  consum ers. The e f f e c t  on th e
u n iv e rse  th a t  r e s u l t s  from in te r im  tr a n s a c t io n s  between the  
companies th a t  perform  the su c c e ss iv e  p ro c e ss in g  s ta g e s  w ith in  
an in d u s try  ( e . g . ,  e x t r a c t in g ,  r e f in in g ,  f a b r ic a t in g ,  assem bling , 
and m arke ting ) i s  r e f l e c te d  in  th e  in c re a s e s  and d e c re a se s  in  
in v e n to r i e s .
I f  acco u n tin g  r e p o r ts  a re  a d ju s te d  fo r  changes in  the  
p r ic e  l e v e l ,  th e  same index w i l l  be used fo r  a l l  a d ju s tm e n ts .
I f  the  r e p o r ts  a re  to  r e f l e c t  changes in  th e  g e n e ra l le v e l  o f 
p r ic e s ,  th e  u n iv e rse  w i l l  in c lu d e  th e  ag g reg a te  u n d erly in g
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d a ta  th a t  re p re s e n ts  m easurable evidence o f th e  q u a n t i ty  of goods 
and se rv ic e s  th a t  money w il l  buy a t  th e  tim es o f measurement. 
Because th e  d o l la r  se rv es  as a s ta n d a rd  o f exchange-value, the  
p r ic e  o f  any commodity can be ex p ressed  In  d o l la r s ;  th e  p r ic e  o f 
d o l la r s ,  however, can only be exp ressed  i n term s of th e  o v e r - a l l  
group o f goods and s e rv ic e s  fo r  which i t  can be exchanged. The 
com position o f th e  m easurable evidence o f th e  "p r ic e  o f d o l la r s ,"  
th e re fo re , w i l l  r e f l e c t  an average o f th e  p r ic e s  o f a l l  goods 
and s e rv ic e s  exchanged i n a l l  segments o f the  economy, both  pub­
l i c  and p r iv a te , i n the  r a t i o  i n which they  a f f e c t  the  g en e ra l 
le v e l  o f p r ic e s .
P re fe ra b ly , a l l  measurements should r e s t  on evidence 
th a t  i s  r e l i a b le  and su b je c t to  v e r i f i c a t i o n .1 /  O b jec tive
1 /  M aurice M oonitz, "The B asic P o s tu la te s  o f A ccounting ," 
A ccounting R esearch Study No. 1 . Arnerican I n s t i t u t e  
o f  C e r t i f ie d  P u b lic  A ccountan ts. 1961, p . 50,
P o s tu la te  C -2 .
evidence o f th e  g en e ra l le v e l  o f p r ic e s  i s  found in  q u a n t i t ie s  
and p r ic e s  invo lved  in  exchange t r a n s a c t io n s  th a t  take  p lace  
in  the  economy.
The economy encompasses a l l  o f th e  a f f a i r s  o f the 
n a tio n  th a t  a re  concerned w ith  i t s  source o f income, i t s  ex­
p e n d itu re s , the  development o f i t s  n a tu ra l  re so u rc e s  and so on.
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P ro d u c tio n , d i s t r i b u t i o n ,  and consum ption o f w ealth  a re  a l l  
in c lu d e d . Because o f th e  scope and com plex ity  o f th e  economy, 
c a re  must be e x e rc ise d  to  in su re  th a t  a l l  p e r t in e n t  t r a n s a c t io n s  
a re  in c lu d ed  in  th e  u n iv e rse  w hile  a t  th e  same tim e avo id ing  
d u p l ic a t io n  which would g iv e  undue w eight to  some i te m s . T his 
in v o lv e s  a r e s t r i c t e d  use of th e  term  exchange t r a n s a c t i o n .
Exchange t r a n s a c t io n s  th a t  a f f e c t  th e  g e n e ra l le v e l  
o f p r ic e s  ( th o se  r e f le c te d  in  n a t io n a l  income and p ro d u c t a c ­
co u n tin g ) m ight be compared to  th e  t r a n s a c t io n s  r e f le c te d  in  th e  
c o n s o lid a te d  ea rn in g s  s ta te m e n t o f a p a re n t company and i t s  
s u b s id ia r ie s  a f t e r  the  e l im in a tio n  of intercom pany ite m s . I f  a l l  
o f  th e  su c c e ss iv e  s ta g e s  o f p ro d u c tio n  and d i s t r i b u t io n  were 
perform ed by companies w ith in  c o n s o lid a te d  g ro u p s , th en  c o n s o li­
d a te d  income would be re p o r te d  on ly  when th e  p ro d u c t was so ld  to  
th e  f i n a l  u s e r ,  and " in te rm e d ia te  p ro d u c ts” would have t h e i r  
e f f e c t  on n e t  changes in  b u s in e ss  in v e n to r ie s .  C on so lid a ted  
e a rn in g s  s ta tem en ts  in  t h i s  case  would d i r e c t l y  p a r a l l e l  n a t io n a l  
income and p ro d u c t a c c o u n ts .
In  a d d i t io n  to  p in p o in tin g  th e  exchanges in  each p e r io d  
th a t  a f f e c t  th e  g e n e ra l le v e l  o f p r ic e s ,  the  u n iv e rse s  o f th e se  
exchanges must have enough in  common to  w arran t com parison.
The r a te  a t  which th e  goods and s e rv ic e s  a v a i la b le  to  th e  con­
sumer a re  im proved, changed, o r  re p la c e d  makes i t  n e c e ssa ry  to  
s e l e c t  a new base  p e r io d  a t  f re q u e n t in te r v a l s  because th e  p r ic e s  
b e in g  compared must app ly  to  com parable goods and s e rv ic e s  i f  the  
index  i s  to  m easure changes in  p r ic e s .
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No d e f in i t e  l i f e  span over which a base p e r io d  i s
v a l id  can be e s ta b l i s h e d ;  th a t  i s  determ ined  by th e  degree and
scope o f change in  the  u n iv e rse  in  subsequen t tim e p e r io d s .
. . . I n  a s ta b le  s o c ie ty ,  r e v is io n s  cou ld  be ex trem ely  
in f re q u e n t ;  in  th e  r a p id ly  changing American economy, 
a r e v is io n  once in  a decade o r more (a s  has more th an  
once been th e  case  w ith  the  Farm Indexes and th e  
Consumer P ric e  Index) I s  too in f re q u e n t .  The ra p id  
pace o f in tro d u c t io n  o f new p ro d u c ts  in  th e  U nited 
S ta te s ,  th e  la rg e  demographic changes in  re c e n t 
d ecad es, th e  r e v o lu tio n  in  p ro d u c tio n  methods - 
th e se  a re  in s ta n c e s  o f  th e  changes th a t  d i c t a t e  
f re q u e n t r e v is io n  o f w eight b a s e s . 2 /
2 /  H earings b e fo re   th e  Subcom m ittee on Economi c  S t a t i s t i cs . . . 
P a r t  I , J a n .  2 4 , 1 9 6 l, Government P r i c e  S t a t i s t i c s ,  
p . 31.   
With com parable u n iv e rse s  in  th e  two p e r io d s , the  
q u a n t i t i e s  o f most goods and s e rv ic e s  w i l l  be in  term s o f th e  
u n i ts  in  which th o se  goods and s e rv ic e s  a re  m a rk e ted . When th e  
exchange t r a n s a c t io n s  th a t  a f f e c t  th e  p r ic e  le v e l  have been 
i d e n t i f i e d ,  and com parable q u a n t i ty  u n i ts  de te rm in ed , then  th e  
p r ic e s  th a t  p r e v a i l  f o r  th e  q u a n t i t i e s  exchanged can be r e a l i s ­
t i c a l l y  a ss ig n ed  on a c o n s is te n t  b a s is  .
The c o l le c t io n  o f a l l  o f the  p r ic e s  and q u a n t i t ie s  
n e c e ssa ry  f o r  a com plete enum eration  o f th e  item s in  th e  u n iv e rse s  
d e sc r ib e d  h ere  i s  a p r a c t i c a l  im p o s s ib i l i ty .  T h e re fo re , a 
com plete enum eration  i s  re p la c e d  by a sample o f m easures which 
d e s c r ib e  th e  group as a w hole.
The Sample
In h e re n t in  the  use o f a sample i s  th e  assum ption  
th a t  th e  p a r t  o f the  u n iv e rse  m easured i s  v a l id  ev idence o f a
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measure o f th e  whole. The sample th e re fo re  should have the  same
c h a r a c te r i s t i c s  as the  u n iv e rse  i f  the  index  number co n s tru c te d
from the  sample i s  to  be r e p re s e n ta t iv e  o f one o b ta in a b le  from 
th e  e n t i r e  u n iv e rse . There a re  two f irm ly  e s ta b lis h e d  methods 
o f s e le c t in g  a sample: ( 1 ) judgm ental sampling, and (2) p rob­
a b i l i t y  sam pling .3/
3 /  The methods used to  s e le c t  th e  samples f o r  the  
c u r r e n tly  com piled indexes review ed in  th i s  
s tudy  a re  d isc u sse d  in  C hapter 4.
Judgm ental sam ples — The choice o f item s in  a judg­
m ental sample i s  made by competent in d iv id u a ls  experienced  in
th e  a re a  a f t e r  c a re fu l  c o n s id e ra tio n  o f a l l  th e  f a c to r s  r e la te d  
to  the  problem . C o n su lta tio n  w ith  m anufactu rers  and tra d e  a s ­
s o c ia t io n s ,  review  o f census d a ta , and surveys o f the  pu rchasing  
h a b i ts  o f in d iv id u a ls  a re  some o f the d ev ices used as p re p a ra ­
t io n  fo r  th e  s e le c t io n  o f r e p re s e n ta t iv e  judgm ental sam ples.
Some of the  b e s t known indexes c u r r e n tly  com piled a re  based on 
judgm ental sam ples; a t  l e a s t  one of th e se  makes use o f a survey 
o f th e  type m entioned above.
A ccountants use judgm ental samples in  t e s t in g  a l l  types 
o f accoun ting  d a ta  and they  base sound d e c is io n s  on th e  l im ite d  
d a ta  s e le c te d . The in te r lo c k in g  c h a r a c te r i s t i c s  o f  accoun ting  
d a ta  in c re a se  th e  l ik e l ih o o d  th a t  the  a u d i to r s ’ t e s t s  w i l l  p ro ­
duct r e l i a b le  r e s u l t s .  S ince th e  d a ta  from which index  numbers 
a re  c o n s tru c te d  do no t have th e se  in te r lo c k in g  c h a r a c te r i s t i c s ,  
census d a ta , income ta x  re tu rn s  and o th e r  "benchmarks” a re  used
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to  determ ine w hether th e  index  number i s  rea so n ab le . Under 
judgm ental sam pling, however, th e re  i s  no way in  which a num erical 
value can be a ss ig n ed  to  th e  degree o f confidence th a t  can be 
p laced  in  th e  sam ple. The u s e r  o f an index  based on judgm ental 
sam pling r e l i e s  on knowledgeable s p e c ia l i s t s  to  e v a lu a te  th e  index  
and determ ine w hether i t  i s  a c c u ra te  enough fo r  h is  purpose.
P ro b a b i l i ty  samples — In h e re n t in  th e  use o f p r o b a b i l i ty  
sam ples i s  the  assum ption th a t  the  v a l id i ty  o f u sin g  the  p a r t  as a 
m easure o f th e  whole can be determ ined w ith in  l im i ts  th a t  can be 
e s tim a te d  in  advance i f  th e  choice o f item s i s  based on the  m athe­
m atic s  o f p r o b a b i l i ty .  When th i s  type o f sam pling i s  used , the  
number o f p o s s ib le  s e le c t io n s  from the  u n iv e rse , and the  im por­
tan ce  o f th e  item  (as  in d ic a te d  by the  w eight a ss ig n ed  to  i t )  
determ ine th e  "chance o f s e le c t io n ."  For example, in  to s s in g  a 
co in  th e re  a re  two p o s s i b i l i t i e s  fo r  each to s s ,  a head o r a t a i l ,  
and each has an equal chance o r a p r o b a b i l i ty  o f o n e -h a lf , w hereas, 
in  throw ing a d ie  th e re  a re  s ix  p o s s i b i l i t i e s  fo r  each to s s  so th e  
p ro b a b i l i ty  o f any p a r t i c u l a r  number from one to  s ix  i s  o n e -s ix th . 
In  more complex s i tu a t io n s  a l l  p o s s i b i l i t i e s  a re  no t e q u a lly  
l ik e ly .  Because o f th e  method o f  s e le c t io n ,  b ia s  in  th e  person  
making th e  s e le c t io n  does no t a f f e c t  th e  sam ple. T his type o f 
sample i s  r e p re s e n ta t iv e  o f i t s  u n iv e rse  because i t  i s  designed 
to  g ive th e  same w eight to  each item  (o r  group o f item s) in  the 
sample as i t  has in  the  u n iv e r s e .
C o lle c tin g  th e  Sample
An a c c u ra te  index  number re q u ire s  a c c u ra te  d a ta  fo r  i t s  
com putation. The q u a n t i ta t iv e  d a ta  used in  com piling index  numbers
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do no t always o r ig in a te  in  measurements tak en  by th o se  u sin g  the  
d a ta ; th ey  a re  u s u a lly  re p o r te d  by o th e rs .  The c o l le c t io n  o f 
d a ta  fo r  a p r ic e  index  depends on the  co o p e ra tio n  o b ta in ed  from 
thousands o f in d iv id u a ls  and o rg a n iz a tio n s  who fu rn is h  the  in ­
fo rm atio n . In  o rd e r  fo r  th e  c o l le c t in g  agency to  re c e iv e  th e  
d a ta  i t  w ants, th e  com m odities, t h e i r  p r ic e s  and th e  r e la te d  
q u a n t i t i e s  must be c le a r ly  d e fin ed  in  a manner th a t  w i l l  convey 
th e  same meaning to  th o se  who fu rn is h  th e  d a ta  and th o se  who use 
i t .
I d e n t i f i c a t i o n  o f commodities — In  o rd e r  fo r  an index  
to  r e f l e c t  on ly  p r ic e  changes, th e  p r ic e  q u o ta tio n s  th a t  a re  
being  compared should  app ly  to  com parable goods and s e rv ic e s .  I f  
p r ic e s  f o r  d is s im i la r  goods a re  compared, th e  r e s u l t a n t  index  
w i l l  r e f l e c t ,  in  p a r t ,  th e  e f f e c t s  o f  v a r ia b le s  o th e r  than  p r ic e s .  
For t h i s  reason  th e  s p e c if ic a t io n s  should  b e  i n  enough d e t a i l  to  
id e n t i f y  th e  goods and s e rv ic e s  f o r  which d a ta  a re  re q u es ted  so 
th a t  th e  u s e r  w i l l  g e t th e  in fo rm atio n  he w ants.
One o f th e  c h ie f  problems o f index  number c o n s tru c tio n  
i s  in s u r in g  th a t  th e  commodities being  p r ic e d  in  su ccess iv e  
p e r io d s  have th e  same q u a l i t i e s .  To ach ieve  t h i s  end, s p e c i f ic a ­
t io n s  should  be and a re  drawn up in  e la b o ra te  d e t a i l  ( e .g . ,  the  
s p e c i f ic a t io n s  fo r  a s in g le  p ro d u c e rs ’ d u rab le  good may run to  
s e v e ra l p a g e s) . To p rov ide  fo r  th e  d iv e r s i ty  o f th e  m arket, the  
s p e c if ic a t io n s  f o r  some item s make allow ance fo r  ch o ices by ex­
p re s s in g  some f e a tu re s  o f  the  p roduct as  ran g es , w ith  the  l im i ts  
o f  th e  ranges s e t  to  minimize d if fe re n c e s  in  q u a l i ty  among th e
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p ro d u c ts  w ith in  the  range.4/ When a commodity i s  d isp lace d  in
4 /  E th e l D. Hoover, "The CPI and Problems o f  Q u a lity  C hange.” 
Monthly Labor Review, Nov. 1961, p . 1177.
th e  m arket by an o th e r  having d i f f e r e n t  q u a l i t i e s ,  th e  newcomer i s  
s u b s t i tu te d  in  th e  index  fo r  th e  o ld  by " l in k in g .”
L inking  (o r  "bumping" as i t  i s  known in  Canada) re q u ire s  
p r ic e s  on th e  same d a te  f o r  p ro d u c ts  having th e  o ld  q u a l i ty  and 
th o se  having th e  new. In  those  cases  where th e  f u l l  d if fe re n c e  in  
p r ic e  i s  due to  th e  q u a l i ty  d i f fe re n c e , the  p r ic e  measure based on 
th e  new q u a l i ty  i s  t i e d  to  the  p reced ing  one by " fa c to r in g  out" 
th e  d if fe re n c e  in  p r ic e .5/  An example o f the  method used to
5 /  I b i d . ,  p . 1178.
f a c to r  out p r ic e  d if fe re n c e s  due e n t i r e ly  to  q u a l i ty  change
fo llo w s :
1
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3
4
6
7
8
9
10
11
12
13
14
15
Base P e rio d  P e rio d
P erio d  ________1_._______ ______ 2_._____
R eported p r i c e :
O rig in a l item  b efo re
q u a l i ty  change (o ld ) $3.00
S u b s ti tu te  commodity 
th a t  has d i f f e r e n t  
q u a l i t i e s  (newcomer)
P r ic e  r e l a t iv e
P r i c e  in d e x  100
3 .60
3 .00  x
3 .60
5.00
100 = 120
120
$4.00
4 .00
5 .00 x 100 = 80
120 x 80
100 = 96
-  39 -
In  o th e r  cases th e re  may be a change in  p r ic e  th a t  i s  
n o t due e n t i r e ly  to  a change in  q u a l i ty .  T his f re q u e n tly  occurs 
in  th e  case o f com modities th a t  have a model change every y e a r. 
S im ila r  changes take p lace  in  o th e r  commodities a t  i r r e g u la r  tim e 
in t e r v a l s .  C a lc u la tin g  p r ic e  changes f o r  th e se  item s re q u ire s  a 
more e la b o ra te  p ro c e d u re . F i r s t  an ad justm en t i s  made fo r  any 
change in  p r ic e  th a t  i s  due to  change in  q u a l i ty .  To do t h i s ,  
in d u s try  com m ittees a re  o f te n  c o n su lted  in  th e  U .S. concerning  
th e  e f f e c t  on p r ic e s  o f changes in  techno logy  and q u a l i ty .  Next 
th e  a d ju s te d  p r ic e  i s  compared d i r e c t l y  w ith  th e  p r ic e  o f th e  
form er item  in  th e  p reced in g  p e r io d . In  th e  fo llo w in g  p e rio d  
th e  new v a r ie ty  i s  " lin k ed "  in to  th e  index , d is p la c in g  the  o ld  
one com plete ly .
As an example o f t h i s  type o f ad ju stm en t, suppose th a t  
a new s a fe ty  dev ice  i s  i n s t a l l e d  as s ta n d a rd  equipment on ca rs  
m arketed in  th e  c u r re n t p e rio d  and th i s  dev ice i s  id e n t i f i a b l e  
w ith  an in c re a se  in  th e  p r ic e  o f c a rs  o f $50. The c u rre n t p e rio d  
p r ic e  would be reduced by $50 b efo re  comparing th e  c u r re n t p e rio d  
w ith  th e  p reced in g  p e r io d  so th a t  the p r ic e s  compared would re p ­
re s e n t  com parable com m odities. In  th e  fo llo w in g  p e r io d , the 
p r ic e  o f  the c a r  in c lu d in g  th e  s a fe ty  dev ice  would be used fo r  
com parison in  bo th  p e r io d s . T h is  method o f a d ju s t in g  th e  sample 
can be used  w ith  any o f th e  c u rre n t methods o f  index  number con­
s t r u c t io n .
In  many cases a g iven  commodity i s  co n sid ered  to  be 
r e p re s e n ta t iv e  o f  a group o f s im ila r  commodities so th a t  th e
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im portance o f th e  sample fo r  t h i s  item  i s  m agnified  by th e  w eight 
a ss ig n ed  to  th e  e n t i r e  group which i t  r e p re s e n ts .
T ang ib le  p ro d u c ts  can be r e a d i ly  id e n t i f i e d  and counted; 
s e rv ic e s  [ in ta n g ib le  p ro d u c ts] , which a re  becoming in c re a s in g ly  
im p o rtan t in  th e  U .S ., p re se n t more d i f f i c u l t  problem s o f m easure­
m ent. Because s e rv ic e s  a re  in ta n g ib le ,  th e  u n i t s  cannot always be 
r e a d i ly  id e n t i f i e d  and no d e f in i t iv e  method has been dev ised  to  
in su re  th a t  s im ila r  u n i t s  a re  being  compared. S e rv ices  may be 
d iv id e d  in to  two m ajor groups: ( 1 ) th o se  fo r  which th e re  a re  no 
m arket t r a n s a c t io n s  to  p rov ide  m easures o f  p r ic e s  and q u a n t i t i e s ,  
and (2) th o se  f o r  which th e re  a r e ,  i . e . ,  th o se  perform ed on a fee 
b a s i s .
A s u b s ta n t ia l  volume o f s e rv ic e s  i s  purchased  by th e  
community th rough th e  payment o f  ta x e s . For th e se  s e rv ic e s  
th e re  a re  no m arket t r a n s a c t io n s  in  which a known " q u a n ti ty ” of 
s e rv ic e  i s  exchanged fo r  a known q u a n t i ty  o f  money. The q u a n t i ty  
u n i ts  o f  many o f th e se  s e rv ic e s  a re  a b s t r a c t  id e a s . Agreement on 
th e  d e f in i t io n  o f th e  u n i t  has n o t been reached . One method used 
to  e s tim a te  th e  q u a n t i ty  exchanged in  th e se  cases i s  to  analyze 
th e  component p a r ts  o r in p u t u n i t s .
P u b lic  school ed u ca tio n  i s  a prime example o f a se rv ic e  
th a t  i s  purchased  by th e  community th rough  th e  payment o f  ta x e s .
No fee  i s  p a id  by th e  p a re n ts .  There a re  no m arket t r a n s a c t io n s  
to  p rov ide m easures o f th e  p r ic e  and q u a n t i ty  o f ed u ca tio n  ex­
changed. A u n i t  o f ed u ca tio n  i s  an a b s t r a c t  id e a ; th e re  i s  no 
agreem ent on how to  measure th e  o u tp u t o f  the  p u b lic  school
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system . Since no way has been d ev ised  to  measure the  o u tp u t u n i t s ,  
measurement o f  the  in p u t u n i t s  i s  s u b s t i tu te d .  The o u tp u t, educa­
t io n ,  i s  assumed to  be w orth i t s  c o s t .  The c o s ts  o f  s im ila r  in p u t 
u n i t s  in  th e  two p e rio d s  a re  compared. For example, th e  c o s t o f 
s a l a r i e s  f o r  te a c h e rs  w ith  s im ila r  ed u c a tio n  and te ach in g  e x p e r i­
ence a re  w eighted by th e  number o f te a c h e rs  in  th a t  c l a s s i f i c a t i o n .  
The use o f th e  co s t o f in p u t u n its , does n o t ,  however, g ive w eight 
to  changes ( i f  any) in  f a c to r s  such as th e  p ro d u c tiv i ty  o f te a c h e rs  
o r  th e  q u a l i ty  o f in s t r u c t io n  g iv en . A ccordingly  the  r e la te d  e f ­
f e c t  on th e  q u a l i ty  o f  a "u n i t  o f education" i s  n o t re p o r te d  o r 
a s se s s e d . T h is method ( th e  use o f th e  c o s ts  o f  in p u ts )  i s ,  how­
e v e r, a good p r a c t i c a l  approach to  a com plicated  problem  fo r  
which no b e t t e r  s o lu t io n  has been d ev ised .
S e rv ice s  th a t  a re  perform ed on a fee  b a s is  in c lu d e  both  
th o se  fo r  which th e  u n i t  o f o u tp u t can be r e a d i ly  measured ( e .g . ,  
number o f  sh e e ts  laundered ) and th o se  fo r  which i t  cannot ( e .g . ,  
adv ice  o f a  p h y s ic ia n ) . In  bo th  cases  th e  b i l l i n g  u n i t  i s  used 
a s  th e  q u a n t i ty  u n i t  even when b i l l i n g  i s  based on u n i ts  o f in p u t 
( e .g . ,  hours sp en t on an a u d i t ) .  The p r ic e s  used a re  a c tu a l  "ex­
change p r ic e s "  (o r  fe e s )  and p re se n t no problem . When b i l l i n g  i s  
based on in p u t u n i t s ,  however, th e  q u a n t i ty  d a ta  used w i l l  have 
th e  shortcom ings m entioned in  th e  example o f p u b lic  school educa­
t io n .
The le v e l  o f p r ic e s  and the  s ta n d a rd  o f  l i v i n g . A 
p r ic e  index  does n o t and cannot be expected  to  measure changes in  
custom er s a t i s f a c t i o n ,  economic w e lfa re , u t i l i t y ,  o r o th e r  sub­
je c t iv e  concepts th a t  a re  r e la te d  to  changes in  th e  " s ta n d a rd  o f
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
-  42 -
l i v i n g . ” A p r ic e  index  m easures d i r e c t ly  th e  v a r ia t io n s  in  the  
ex ch an g e -p rice s  o f  goods and s e rv ic e s ,  and in d i r e c t ly  th e  v a r ia ­
t io n s  in  th e  exchange-value o f money. The " s ta n d a rd  o f l iv in g ” 
i s  a d i f f e r e n t  concep t, r e la te d  to  p e o p le ’ s wants and t h e i r  
a b i l i t y  to  s a t i s f y  them. S ince p ro d u c tio n  has in c re a se d  more 
r a p id ly  th an  p o p u la tio n  in  the  U nited S ta te s ,  th e  s ta n d a rd  o f 
l iv in g  would no doubt have r i s e n  w hether th e  p r ic e  le v e l  had in ­
c re a se d , d ec reased , or rem ained c o n s ta n t. Changes in  technology  
o r  q u a l i ty  may make a p roduct more a c c e p ta b le  fo r  some purposes 
and le s s  a c c e p ta b le  f o r  o th e r s .  T his w i l l  no doubt a f f e c t  th e  
s ta n d a rd  o f l iv in g  d i r e c t l y  bu t can have only  an in d i r e c t  e f f e c t  
on p r ic e - le v e l  measurements th rough  i t s  e f f e c t  on the  supply  o f 
and demand fo r  th e  good o r s e rv ic e , and hence on i t s  exchange- 
p r ic e .  The only  f a c to r  th a t  makes te c h n ic a l  and q u a l i ty  changes 
d i r e c t l y  p e r t in e n t  to  p r ic e  index  c o n s tru c tio n  i s  th e  problem 
th e y  c re a te  in  d e term in ing  w hether th e  p r ic e s  quoted a re  in  f a c t  
a p p lic a b le  to  com parable u n i t s .
T ech n o lo g ica l change and p r ic e  com parisons. To measure 
changes in  p r ic e ,  and no t in  some o th e r  v a r ia b le ,  th e  u n i ts  p r ic e d  
should  be th e  b a s ic  u n i ts  a c tu a l ly  exchanged in  the  m arket and 
n o t a h y p o th e tic a l  u n i t  o f s a t i s f a c t io n  re c e iv e d . Take the  case 
o f  a d o c to r and h is  p a t i e n t s .  Assume th a t  th e  d o c to r charges a 
s ta n d a rd  fee  o f f iv e  d o l la r s  f o r  an o f f ic e  c a l l .  His p a t ie n ts  
have d i f f e r e n t  a ilm e n ts  and th e re fo re  re c e iv e  d i f f e r e n t  t r e a t ­
m ents, bu t a l l  pay th e  same fee  fo r  an o f f ic e  c a l l .  More ra p id  
advance o f m edical techno logy  in  some f i e ld s  may r e s u l t  in  th e
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ra p id  recovery  o f some p a t ie n t s  w hile o th e rs  reco v e r slow ly o r no t 
a t  a l l .  There i s ,  however, no reason  fo r  t h i s  to  a f f e c t  th e  s t a ­
t i s t i c a l  m easure o f the  p r ic e  o f m edical s e rv ic e s .  The p o in t a t  
which th e  t r a n s a c t io n  ta k e s  p la ce  between th e  d o c to r and th e  
p a t ie n t  i s  th e  p o in t o f measurement f o r  th e  exchange t r a n s a c t io n  
e n te r in g  in to  th e  p a t te r n  o f p r ic e s .  I f ,  a t  a l a t e r  d a te , th e  fee  
should  be r a is e d  to  s ix  d o l la r s ,  th e  in c re a se  should  and would be 
r e f le c te d  in  a p ro p e r ly  c o n s tru c te d  index .
P u b lic a t io n  o f the  r e p o r t  o f the  P r ic e  S t a t i s t i c s  Review 
Committee e a r ly  in  1961 promoted c o n s id e ra b le  i n t e r e s t  among econ­
om ists and s t a t i s t i c i a n s  in  the  problem s o f p r ic e - le v e l  measurement
c re a te d  by te c h n o lo g ic a l and q u a l i ty  changes in  goods and s e r ­
 v i c e s . 6/ The Monthly Labor Review has s in ce  p u b lish ed  te c h n ic a l
6 /  T his committee was appo in ted  in  1959 by the  N atio n a l 
Bureau o f Economic R esearch , a t  the  re q u e s t o f the  
Bureau of th e  Budget, to  review  c r i t i c a l l y  the  p r ic e  
indexes o f th e  F ed era l Government.
a r t i c l e s  on t h i s  su b je c t th a t  were s tim u la te d  by th e  r e p o r t .  One 
o f  th e s e , ’’The problem  o f q u a l i ty  changes and index  numbers” by 
M ilton  G ilb e r t  o f  th e  Bank fo r  I n te r n a t io n a l  S e ttle m e n t, has had 
c o n s id e ra b le  in f lu e n c e  on t h i s  d is c u s s io n . 7 /
7 /  S ep t. 1961, pp. 992-97. Also a v a ila b le  as 
r e p r in t  No. 2375.
P r ic e s  — The concept o f p r ic e  i s  n o t un ifo rm . P r ic e s  
may be quoted b e fo re  o r  a f t e r  deducting  d is c o u n ts . S a le s  and 
e x c ise  ta x e s , f r e ig h t ,  and h an d lin g  charges a re  among th e  item s
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th a t  may o r  may n o t be in c lu d ed  in  p r ic e  q u o ta tio n s . S ince two 
s e ts  o f p r ic e s , a re  needed fo r  th e  c o n s tru c tio n  o f a p r ic e  index  
number -  th o se  in  e f f e c t  in  the  base p e rio d  and in  th e  p e rio d  w ith  
which th e  base i s  be ing  compared -  " p r ic e ” must mean the  same th in g  
in  both  c a se s . These p r ic e s  should  be a c tu a l  exchange p r ic e s  fo r  
com parable q u a n t i t i e s  o f goods and S erv ices  ( e . g . ,  p r ic e s  fo r  u n i t s  
so ld  in  ca rlo a d  l o t s  should  n o t be compared w ith  th e  p r ic e s  fo r  
u n i t s  so ld  by th e  d o zen ).
In fo rm atio n  concern ing  u n i t  p r ic e s  i s  a v a ila b le  in  more 
d e t a i l  th an  the  r e la te d  q u a n t i t i e s  so ld  a t  th o se  p r ic e s ,  e s p e c ia l ly  
f o r  consumer goods th a t  a re  a d v e r t is e d  in  the  d a i ly  new spapers. In  
sam pling p r ic e s ,  c o n s id e ra tio n  should  be g iven  to  the  e f f e c t  o f 
b a rg a in  s a le s  and d isc o u n ts  on th e  a c tu a l  p r ic e s  p a id .
I t  i s  sometimes n ecessa ry  to  use c a ta lo g , quo ted , o r 
o th e r  l i s t - t y p e  p r ic e s  th a t  d i f f e r  from a c tu a l  exchange p r ic e s .
T h is may r e s u l t  in  an e r r o r  in  th e  index  number, bu t th e  e r r o r  
i s  o r d in a r i ly  o f l i t t l e  consequence. The reaso n  fo r  t h i s  a s s e r ­
t io n  i s  th a t  as  long as th e  num erator and denom inator a re  both  
b ia se d  (o r  " in  e r r o r ” ) in  th e  same d i r e c t io n ,  the b ia s  ten d s to  
can ce l out in  th e  r e s u l t .  I f  th e  b ia s  i s  p ro p o r tio n a te ly  the  
same in  bo th  num erator and denom inator, the  r e s u l t a n t  " index  
number" i s  p r e c is e ly  a c c u ra te :
P e rio d
A ctual
P r ic e s  Index
C atalog
P r ic e s  Index
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330  
220 =
300 _ 
200 = 150 150
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In  t h i s  ca se , both  num erator and denom inator a re  in  e r r o r  by 10%. 
The on ly  case in  which b ia se s  in  th e  d a ta  u n d erly in g  index-num ber 
c o n s tru c tio n  a re  s ig n i f ic a n t  fo r  accoun ting  u ses  a re  those  in  
which th e  b ia s e s  a re  bo th  (a) e r r a t i c  and (b) u n p re d ic ta b le  
( in d e te rm in a te ) .
The Formula
The d a ta  o b ta in ed  from the  samples a re  combined in to  
index  numbers by means o f w eighted averages which a re  r e f e r r e d  
to  as fo rm ulas. Many form ulas have been proposed and used in  
th e  c o n s tru c tio n  o f index  numbers; th ey  d i f f e r  in  th e  method o f 
a s s ig n in g  w eigh ts to  th e  p r ic e s .  The "b e s t” form ula i s  one th a t  
r e s u l t s  in  an index, th a t  i s  m ath em atica lly  unb iased  so th a t  th e  
change m easured by th e  index  w i l l  be n e i th e r  o v e rs ta te d  nor 
u n d e rs ta te d .
The fo llo w in g  symbols a re  c o n v e n tio n a lly  used by 
s t a t i s t i c i a n s  in  ex p ress in g  th e se  form ulas:
p = th e  p r ic e  o f a commodity o r  s e rv ic e .
q = the  q u a n t i ty  o f th a t  commodity o r  s e rv ic e .
po ,q o = th e  p r ic e ,  q u a n t i ty  o f th e  commodity in  
th e  base p e r io d .
p 1 q1 = the  p r ic e ,  q u a n t i ty  o f  th e  commodity in  
a p e rio d  o th e r  than  th e  base p e r io d .
pa , qa = th e  p r ic e ,  q u a n t i ty  o f a commodity in  
some "av erag e” p e r io d ; o r th e  averages 
over some s e le c te d  p e r io d .
Σ  = (Sigma) th e  sum o f a l l  th e  term s s im ila r  
to  th a t  fo llo w in g  the
Thus, Σpoqo = th e  summation o f the  base y ea r v a lu es (base y ea r 
p r ic e s  m u lt ip l ie d  by base y ea r q u a n t i t ie s )  f o r  a l l  commodities 
sam pled.
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In  the  case o f  a s in g le  commodity, a sim ple unweighted
a r i th m e tic  average i s  sometimes u sed , which may be ex p ressed  by 
p1 x 100.
The commonly used Indexes d esc rib e d  in  C hapter 2 a re  
c l a s s i f i e d  by type o f form ula in  th e  d is c u ss io n  in  C hapter 4 
where th ey  a re  analyzed  and e v a lu a te d . The fo u r  most f re q u e n tly  
used  form ulas a re  L aspey res’s, P aasch e’s , F is h e r ’ s , and a f ix e d -  
w eight form ula th a t  i s  a v a r ia t io n  o f L aspeyres’s form ula. N otice 
th a t  in  each form ula, th e  same ”q” f a c to r s  appear in  both  the  
num erator and denom inator, hence cance l out to  leav e  a ra t io , o f 
"p” f a c to r s  w eighted by th e  "q” f a c to r s .
L asp e y re s ' s fo rm u la- -  T his form ula averages th e  change 
in  the  p r ic e s  o f  f ix e d  q u a n t i t ie s  o f s p e c if ie d  com m odities; th e  
q u a n t i t i e s  a re  f ix e d  because th ey  a re  base p e rio d  q u a n t i t i e s , 
i . e . ,  th e  w eigh ts a re  from the  base p e r io d .
Σp1qoΣpoqoLaspeyres’s:
P aasch e ' s form ula — T his form ula averages th e  change 
in  th e  p r ic e s  o f changing q u a n t i t ie s  o f s p e c if ie d  com m odities; the  
q u a n t i t i e s  change each p e rio d  because th e  c u rre n t p e rio d  q u a n t i t ie s  
a re  used , i . e . ,  th e  w eights a re  from th e  c u rre n t p e r io d .
Paasche’s : Σp1q
Σpoq1
F is h e r ’ s form ula — T his form ula i s  a geom etric average 
o f  th e  L aspeyres and Paasche form ulas; th e re fo re  both  base p e rio d  
and c u r re n t q u a n t i t ie s  a re  used as w eig h ts .
F is h e r 's
Σp1qo Σ p 1 q 1  
Σpoqo                   Σ p o q 1
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Fixed-W eight form ula — T his formula., l ik e  L asp ey res’ s 
fo rm ula , averages th e  change in  th e  p r ic e s  o f  f ix e d  q u a n t i t ie s  
o f  s p e c if ie d  com m odities. I t  d i f f e r s  from th e  L asp ey res’ s form ula 
in  th a t  th e  q u a n t i t i e s  a re  from a f ix e d  p e rio d  th a t  i s  no t the 
base p e r io d . [ I t  i s  o f te n  r e f e r r e d  to  as a "L asp ey res’s ty p e ” 
form ula. ]
F ixed-W eight: Σp1qa
Σpoqa
The fo u r  form ulas a re  p re se n te d  above in  what may be 
c a l le d  t h e i r  " d e f in i t io n a l  form ," as v a rio u s  com binations o f 
value sums ( i . e . ,  q u a n t i t ie s  o f  p a r t i c u la r  goods and s e rv ic e s  
m u lt ip l ie d  by t h e i r  p r i c e s ) . T his form i s  used here  in  o rd e r 
to  s im p lify  th e  d is c u s s io n . In  the  a c tu a l  c o n s tru c tio n  o f p r ic e  in ­
dexes, a more com plicated  "com putational form" o f the  form ula i s  
used which may be d e sc rib ed  as a value w eighted p r ic e  r e l a t i v e .
For example, f o r  the  Laspeyres form ula. Σp1qo th e  com putational
p1
poform i s Σ p o q o ; th e  com putation re q u ire s  a knowledge o f th e
Σ p o q o
base y ea r v a lu e , "poqo,"  and a r e l a t iv e p1"p1"
po
which m easures
th e  change in  p r ic e s .  When th e  com putation o f the  index  i s  
com plete, th e  r e s u l t s  a re  id e n t ic a l  w ith  th e  concept in  the  
" d e f in i t io n a l  form" o f the  form ulas used in  t h i s  d is c u s s io n . 
C h a ra c te r i s t ic s  o f  th e  Formulas
T e s ts  o f index  numbers — The r a t i o s  o f q u a n t i ty  
w eighted p r ic e s  f o r  a s in g le  commodity have c e r t a in  p ro p e r t ie s  
which cannot a l l  be e x h ib ite d  by an index  number f o r  a group 
o f  com m odities. These p r o p e r t ie s ,  which were o r ig in a l ly  used
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by I rv in g  F ish e r  and W. M. P ersons8/  as t e s t s  to  be used in  th e
8 /  In d ic e s  o f G eneral B usiness C o n d itio n s ,
H arvard U n iv e rs ity  P re s s , 1919.
cho ice  among d i f f e r e n t  form ulas fo r  an index  number, a re  now used 
m erely  to  d e sc r ib e  th e  num erical c h a r a c te r i s t i c s  o f the  v a rio u s  
fo rm u las . F is h e r  advocated  what he c a l le d  th e  " tim e r e v e r s a l  
t e s t ” and th e  " f a c to r  r e v e r s a l  t e s t ” as th e  most im p o rtan t, 
w hereas P ersons p laced  more em phasis on the  " c i r c u la r  t e s t . "
The f i r s t  t e s t  i s  th e  tim e r e v e r s a l  t e s t . I f  p r ic e s  
in  1960 a re  double th o se  in  1930, then  p r ic e s  in  1930 a re  h a l f  
o f  th o se  in  1960. T his r e q u ire s  th a t  th e  backward index  number 
( e . g . ,  from 1960 to  1930) be th e  r e c ip ro c a l  o f th e  forw ard index 
number from 1930 to  i960 . The t e s t  used to  determ ine i f  th e  two 
index  numbers a re  in  f a c t  r e c ip ro c a ls  i s  the  tim e r e v e r s a l  t e s t . 
T h is  r e c ip ro c a l  q u a l i ty  w i l l  perm it p r ic e  d a ta  to  be c a r r ie d  
backward o r forw ard in  tim e , w hile v a rio u s  r e la t io n s h ip s  a re  
e x a c tly  m a in ta in ed .
The "backward” index  numbers d eriv ed  when th e  F ish e r  
and th e  Fixed-W eight form ulas a re  used a re  th e  r e c ip ro c a ls  o f 
th e  "forw ard" index  numbers. T his i s  no t tru e  when e i th e r  the  
L aspeyres o r  th e  Paasche form ula i s  u sed .
The second t e s t  i s  th e  f a c to r  r e v e r s a l  t e s t . Not only  
may p r ic e s  change, but so may the  q u a n t i t ie s  o f goods and s e r ­
v ic e s .  Suppose a g iven  form ula a p p lie d  to  p r ic e s  in  two p e rio d s  
o f  tim e y ie ld s  an index  o f 200, and the  same form ula a p p lie d  to  the  
r e la te d  q u a n t i t ie s  y ie ld s  an index  o f 300 ( i . e . ,  p r ic e s ,  on the
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average have doubled, w hile q u a n t i t ie s  exchanged have t r i p l e d ) ,  
th e n  i t  fo llow s th a t  the  t o t a l  m arket value in  the  second p e rio d  
i s  s ix  tim es the  m arket value in  th e  f i r s t  p e r io d .
T h is tru ism  in  th e  case o f  a s in g le  commodity must be 
m od ified  fo r  th e  L aspeyres and Paasche fo rm ulas. The r a t i o  o f 
th e  m arket value a t  two d a te s  can be exp ressed  as th e  p roduct o f 
a p r ic e  index  and a q u a n t i ty  index9 /  in  two ways:
9 /  The q u a n t i ty  index  form ula a s s o c ia te d  w ith  a p r ic e  
index  form ula can be o b ta in ed  from th e  l a t t e r  by 
in te rc h a n g in g  the  l e t t e r s  p and q , (p r ic e  and q u a n tity )  
w hile th e  s u b s c r ip ts  rem ain f ix e d  in  p la c e .
(1)
(2)
Σp1q1 = Σp1qo  x Σp1q1Σpoqo Σpoq1 Σpoqo = L (p ) x P (q )
i . e . ,  a  L aspeyres p r ic e  index  -  L(p) -  m u lt ip lie d  
by a  Paasche q u a n t i ty  index  -  P (q ) .
Σp1q1 = Σp1q1  x Σp1qo
Σ p o q o  Σ p o q 1  Σ p o q o = P(p) x L(q)
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i . e . ,  a Paasche p r ic e  index  -  P(p) -  m u lt ip l ie d  
by a L aspeyres q u a n t i ty  index  -  L(q) .
The value r a t i o s  cannot be equated  to  th e  p roduct o f th e  p r ic e  and 
q u a n t i ty  indexes o f  th e  same form ula, bu t th ey  a re  th e  p roduct o f 
a L aspeyres index  and a Paasche index . The F ish e r  form ula which 
i s  th e  geom etric mean o f the  L aspeyres and Paasche index  s a t i s f i e d  
th e  f a c to r  r e v e r s a l  t e s t  because o f th e  tru ism s ( l )  and (2 ) .  When 
th e  d if fe re n c e s  between th e  L aspeyres and Paasche indexes a re  no t 
la rg e ,  th e  value r a t i o s  may be approx im ate ly  equal e i t h e r  to  the  
p roduct o f  th e  two L aspeyres indexes o r  to  th e  p roduct o f  th e  two 
Paasche in d e x es . For example, assume the  fo llo w in g  p r ic e s  and 
q u a n t i t i e s  fo r  th re e  commodities in  two d i f f e r e n t  y ea rs :
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Commodity ______ Given Data_____  _________M u lt ip l ic a t io n s
po
qo
p1 q1 poqo poq1 p1qo p1q1
A 10 100 12 100 1,000 1,000 1,200 1,200
B 12 5,000 17 10,000 60,000 120,000 85,000 170,000
C 20 400 18 500 8,000 10,000 7,200 9,000
Σ  69,000 131,000 93,400 180,200
The L aspeyres form ula y ie ld s  th e  fo llo w in g  Index numbers when ap­
p l ie d  to  th e se  d a ta :
P r ic e  index  number:
Σp1q1 = 93,400 = 135 
Σpoqo 69,000 
Q u an tity  index  number:
Σ p1qo  = 131,000 = 190 
Σpoqo 69,000
The p roduct o f  th e se  two Index numbers (135 x  190) i s 257. However,
a d i r e c t  com parison of the  t o t a l  m arket value in  the  two p e r io d s , 
Σp1q1
             y ie ld s  an index  o f 261 in d ic a t in g  th a t  th e  L aspeyres and
Σ p o q o
Paasche p r ic e  indexes were no t w idely  d i f f e r e n t .
The th i r d  t e s t  i s  th e  c i r c u la r  t e s t . T his t e s t  presumes
th a t  th e  base o f a s e r ie s  o f  th re e  o r more index  numbers should  be
s h i f t a b le  a t  w i l l  and w ith o u t e r r o r .  Only form ulas u s in g  c o n s tan t 
w eigh ts can s a t i s f y  t h i s  t e s t ,  and no index  s e r ie s  can s a t i s f y  i t  
over long p e rio d s  o f tim e because th e  w eights a re  changed a t  
v ary ing  in t e r v a l s .  The c i r c u la r  t e s t  i s  c u r r e n t ly  regarded  as 
im p o rta n t, however, in  th e  c o n s tru c tio n  o f a m onthly index  number
th a t  w i l l  be c o n s is te n t  w ith  an annual index .
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The c i r c u la r  t e s t  re q u ire s  th a t  a s e r ie s  o f th re e  o r  
more index  numbers form a c lo sed  s e r ie s  and i s  a c tu a l ly  an ex- 
te n t io n  o f th e  tim e r e v e r s a l  t e s t .  For example, the  index  
number from p e rio d  0 to  1, m u lt ip l ie d  by th e  index  number from 
p e rio d  1 to  2, m u lt ip l ie d  by th e  index  number from 2 back to  0, 
should  equal u n i ty .
In  g e n e ra l, th e n , i f  th e re  a re  n d i s t i n c t  p e r io d s , 
numbered 1, 2, . . . ,  n -1 , n, th en  th e  index  numbers w i l l  be fo r  
th e  p e rio d  0 to  1, 1 to  2, 2 to  3, and so on to  n-1 and n, and 
f i n a l l l y  f o r  th e  p e rio d  n back to  0. The p roduct o f a l l  th e se  
index  numbers should  be equal to  1 to  s a t i s f y  t h i s  t e s t .  T his
t e s t  i s  th e  c i r c u la r  t e s t .
The only  form ulas th a t  s a t i s f y  th e  c i r c u la r  t e s t  a re  
f ix ed -w e ig h t fo rm u las .
A d d itiv i ty  of component indexes The use o f index  
numbers in  th e  a n a ly s is  o f n a t io n a l  income d a ta  has r e s u l te d  in  
th e  fav o r o f index  form ulas in  which th e  grand t o t a l  i s  the  
sim ple w eighted sum o f the. component in d ex es . The L aspeyres, 
Paasche, and Fixed-W eight form ulas have t h i s  p ro p e r ty  but the  
F is h e r  form ula does n o t. In  th e  example on page 50, th e  p r ic e  
index  number i s  th e  w eighted sum o f th e  p r ic e  index  numbers fo r  
each o f th e  th re e  commo d it ie s - -A , B, and C ,—where th e  w eigh ts 
a re  the  v a lu es  a t  th e  base d a te :10/
1 0 / See R ichard  S tone, Q u an tity  and P r ic e  Indexes in  
N a tio n a l A ccounts, O rg an iza tio n  fo r  European 
Economic C oopera tion , P a r i s ,  1956, pp. 37- 39 .
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Σp1qoΣpoqo = 9 3 ,400 
69,000
Index fo r  Commodity
A  B C
1,000 x 1210 + 60,000 x 12 + 8 ,000  x
1,000 + 60 ,000  + 8,000
18
20
For each commodity, we have in  th e  num erator, th e  exchange value 
in  th e  base y ea r (poqo) m u lt ip l ie d  by th e  r a t i o  o f th e  p r ic e  in  
p e rio d  1 (p1 ) to  th e  p r ic e  in  p e rio d  0 (po ) .
An economic view point — Some m athem atical econom ists 
in  s tu d y in g  th e  changes in  p r ic e  le v e ls  have concluded th a t ,  under 
c e r ta in  c o n d itio n s  w ith  re sp e c t to  t a s t e s  and r e a l  income, th e  
L aspeyres form ula r e s u l t s  in  an index  number th a t  i s  g r e a te r  than  
th e  " t r u e ” one, i . e . ,  i t  i s  b ia se d  upward, w hile the  Paasche 
form ula i s  b ia se d  in  th e  o p p o site  d i r e c t io n  and th e  unb iased  
index  l i e s  somewhere between the  two.11/  Under th e se  same con-
1 1 / See Robin M a rris , Economic A rith m e tic , (M acm illan & C o., 
L td . ,  1958), PP. 257-62; a ls o  M ichael J .  Brennan, P re face  
to  Econom etrics (South-W estern P u b lish in g  Company, 1960) 
p.  369.
d i t io n s ,  F is h e r ’ s form ula approxim ates th e  " t r u e ” index  because 
i t  l i e s  between th e  L aspeyres and Paasche fo rm ulas.
In  a p r a c t i c a l  sen se , th e se  c o n d itio n s  serve to  l im i t  
th e  tim e over which one base p e rio d  may be u sed , because t a s t e s  
and r e a l  income a re  a f f e c te d  in  th e  long run by f a c to r s  th a t  in  
th e  sh o r t run a re  e i t h e r  ab sen t o r no t m a te r ia l .  I f  the  g iven  
p e r io d  i s  " too  f a r  away” from th e  base p e r io d , then  the  index  
number computed on the base p e rio d  may not be very  a c c u ra te .
For sh o r t p e rio d s  o f tim e, however, th e  F ish e r  index  number
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can be an a c c u ra te  in d ic a to r  o f th e  change in  th e  le v e l  o f p r ic e s  
compared to  th e  base p e r io d .
Small changes — I f  th e  a c tu a l  change in  p r ic e s  was 
q u ite  sm a ll, use o f th e  L aspeyres form ula might r e s u l t  in  a s l ig h t  
move in  one d i r e c t io n  w hile  th e  Paasche form ula r e s u l te d  in  a 
s l i g h t  move in  th e  o th e r  d i r e c t io n .  This p o s s i b i l i t y  of d i f f e r e n t  
" re a d in g s” as to  d i r e c t io n  of change by two index numbers may lead  
to  confusion  o r u n c e r ta in ty ,  o f co u rse , bu t i t  i s  no t s ig n i f ic a n t  
because i t  can only  occur when th e  changes them selves a re  sm all 
and th e re fo re  no t o f much consequence one way o r th e  o th e r .
R e p re se n ta tiv e  w eights — T h e o re t ic a l ly ,  th e  q u a n tity
d a ta  used to  w eight a p r ic e  index fo r  an economy c h a ra c te r iz e d
by changing ex p en d itu re  p a t te rn s  should  g ive e f f e c t  to  the  con­
1 2 /d i t io n s  e x is t in g  in  bo th  o f the  p e rio d s  being  com pared.12/
1 2 / U nited S ta te s  Department o f Labor, W holesale
P ric e  Index , R e p rin t o f C hapter 10 BLS B u l le t in  
No. 1168, pp. 9 -10 . "In  th e o ry , most a u th o r i t i e s  
ag ree  th a t  the  id e a l  fo rm u la .. .would be one in  
which th e  w eigh ts re p re s e n t th e  c o n d itio n s  e x is t in g  
in  bo th  o f th e  p e rio d s  which a re  c o m p a re d ...."
Also Bruce D. M udgett, Index Numbers, (John W iley &
Sons, I n c . ,  1951), pp. 37-40.
The F ish e r  form ula i s  the  only  one o f th e  fo u r  th a t  
ta k e s  in to  c o n s id e ra tio n  the  a c tu a l  c o n d itio n s  e x is t in g  in  bo th  
o f th e  p e rio d s  being  compared.
The L aspeyres form ula u ses  q u a n t i ty  d a ta  from th e  base 
p e rio d  bu t ig n o res  th e  g iven  p e rio d  q u a n t i t i e s ,  a p rocedure which 
g iv es  too  much w eight to  com modities which were s ig n i f ic a n t  in  
th e  base p e rio d  bu t a re  o f minor im portance in  th e  g iven  p e r io d .
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The c o n tra ry  ’’b ia s "  i s  found in  th e  Paasche form ula 
which u ses  q u a n t i ty  d a ta  from th e  g iven  p e rio d  b u t ig n o res  the  
base  p e rio d  q u a n t i t i e s .
The Fixed-W eight form ula does no t g ive  e f f e c t  to  the 
c o n d itio n s  e x is t in g  in  e i th e r  th e  base  o r g iven  p e r io d s . The 
tim e p e rio d  from which th e  q u a n ti ty  d a ta  i s  s e le c te d  may be 
determ ined  in  any one o f s e v e ra l ways, in c lu d in g  (among o th e rs )  
th e  a v a i l a b i l i t y  o f census d a ta  and o th e r  benchmarks, o r 
C ongressional a p p ro p r ia tio n  of funds fo r  a survey of pu rchasing  
h a b i ts .
The tim e and c o s t needed to  g a th e r  th e  n ecessa ry  d a ta\
o f te n  p lay  an im p o rtan t r o le  in  th e  s e le c t io n  o f the  p a r t i c u la r  
form ula used in  com piling  an index because th e  form ulas do no t 
a l l  r e q u ire  th e  same amount of d a ta . A ll p r ic e  index form ulas 
re q u ire  bo th  base  y ea r and g iven  y ea r p r ic e s ;  they  d i f f e r ,  
however, in  th e  q u a n ti ty  d a ta  needed. For th e  Laspeyres form ula, 
only  base y ea r q u a n t i t i e s  a re  needed; once th e se  have been c o l ­
le c te d ,  a d d i t io n a l  q u a n t i ty  d a ta  a re  u n n ecessary . For th e  F ixed- 
Weight form ula, th e  s e le c te d  q u a n ti ty  d a ta  a re  needed; once th e se  
have been c o l le c te d ,  no a d d i t io n a l  q u a n ti ty  d a ta  a re  re q u ire d .
For th e  Paasche and F ish e r  fo rm ulas, g iven  y ea r q u a n t i t ie s  a re  
needed which must be c o l le c te d  each y e a r . The F ish e r  form ula 
a ls o  r e q u ire s  base y ea r q u a n t i t i e s .  The g a th e r in g  o f d a ta  fo r
th e  Paasche and F ish e r  form ulas c o s ts  more in  both  tim e and
money th an  fo r  th e  o th e r  fo rm ulas. As a r e s u l t  they  a re  le s s  
f re q u e n tly  used .
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S h if t in g  Base Index -  The Chain Index Method
There a re  two methods of c o n s tru c tin g  in d ex es: ( 1 ) by 
use o f a f ix e d  b ase , and (2) by use of a s h i f t in g  base  o r ’’c h a in .”
In  th e  U nited S ta te s  a l l  of th e  well-known indexes a re  o f the
f ix e d  base v a r ie ty ,  i . e . ,  they measure changes in  p r ic e s  in  a
su ccess io n  of y e a rs  as compared w ith  a base p e r io d . I f ,  f o r
example, 1950 i s  the  b ase , th e n  the  indexes f o r  1955, f o r  1960,
and fo r  1965 r e l a t e  p r ic e s  in  th e  l a t e r  y ea rs  to  p r ic e s  in  1950.
The Tess f a m il ia r  "c h a in ” method, by c o n t r a s t ,  u ses a new base 
 fo r  each su c cess iv e  l in k  in  th e  c h a i n . 13/ I t  r e l a t e s  p r ic e s  in
1 3 / The term  "cha in  index" i s  a lso  used to  r e f e r  to  th e
"c h a in in g ” to g e th e r  o f a s e r ie s  o f f ix e d  base indexes 
to  make one index , bu t t h i s  i s  not th e  sense in  which 
th e  term  i s  used h e re . The Consumer P ric e  Index and 
the  W holesale P ric e  Index a re  examples o f th e  jo in in g  
to g e th e r  o f a s e r ie s  of f ix e d  base in d ex es .
1955 to  those  p re v a i l in g  in  1954, those  in  i960 to  th o se  p re ­
v a i l in g  in  1959, and th o se  in  1965 to  th o se  p re v a i l in g  in  1964. 
The cha in  index method p ro v id es fo r  th e  s h o r te s t  p o s s ib le  tim e  
in te r v a l  by comparing each p e rio d  w ith  th e  nex t p reced in g  p e r io d .
S ev era l groups o f goods and s e rv ic e s  th a t  a f f e c t  the  
p r ic e  le v e l  i n th e  two p e rio d s  being  compared can be i d e n t i f i e d :
1. Those e x is t in g  in  both  th e  base p e rio d  
and th e  p e rio d  w ith  which th e  base 
p e rio d  i s  being  compared.
2. Those e x is t in g  in  the  g iven  p e rio d  th a t  
a re  e s s e n t i a l l y  m o d if ic a tio n s  of goods 
and s e rv ic e s  th a t  e x is te d  in  th e  base 
p e r io d .
3. Those e x is t in g  in  th e  g iven  p e rio d  th a t  
were in tro d u ce d  subsequent to  th e  base 
p e rio d  (new goods and s e rv ic e s ) .
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4 . Those e x is t in g  in  th e  base p e rio d  th a t  
a re  no t a v a ila b le  in  th e  g iven  p e rio d  
(d isc o n tin u e d  i te m s ) .
Changes in  techno logy , t a s t e s ,  s ty l e s ,  and q u a l i ty  a re  r e f le c te d  
in  th e se  g roups. The p r ic e s  o f a l l  o f th e  goods and s e rv ic e s  
in  th e  above groups th a t  a re  in  e x is te n c e  a t  th e  tim es under con­
s id e ra t io n  a f f e c t  th e  g e n e ra l le v e l  of p r ic e s .
An index  o f th e  g en e ra l le v e l o f p r ic e s  i s  c o n s tru c te d  
from a sample th a t  i s  r e p r e s e n ta t iv e  o f a l l  o f th e  goods and 
s e rv ic e s  exchanged in  th e  economy. In  a r e l i a b l e  index, the  bu lk  
o f th e  com modities w i l l  be th o se  in  the  f i r s t  group, i . e . ,  th o se  
e x is t in g  in  bo th  th e  base p e rio d  and th e  g iven  p e r io d . The la rg e r  
th e  t o t a l  m arket va lue  o f t h i s  group r e l a t i v e  to  th e  t o t a l  m arket 
v a lu es  of a l l  goods and s e rv ic e s  in  th e  two p e r io d s , the more a c ­
c u ra te  th e  index number w i l l  be as a measure o f th e  change in  
p r ic e s .  The r e l a t i v e  v alue  o f t h i s  group w i l l  o r d in a r i ly  in c re a se  
as th e  tim e in te r v a l  between th e  two p e rio d s  i s  sho rten ed  because 
th e re  w i l l  be le s s  o p p o rtu n ity  f o r  th e  in tro d u c t io n  of new p rod ­
u c ts  (group 3 ) , th e  m o d if ic a tio n  o f e x is t in g  commodities (group 
2 ), o r  th e  d isap p earan ce  o f goods from th e  m arket (group 4 ) .  The 
ch a in  index  method ach iev es  th e  maximum u n ifo rm ity  between th e  
goods and s e rv ic e s  th a t  a f f e c t  th e  p r ic e  le v e l  in  th e  two p e rio d s  
by comparing a d ja c e n t tim e p e r io d s .
The cha in  method a ls o  p ro v id es a means by which com­
m o d ities  which a re  being  re p la c e d  in  th e  economy ( i . e . ,  group 4) 
can be e a s i ly  re p la c e d  in  th e  index ; and new commodities i n t r o ­
duced in  th e  economy ( i . e . ,  group 3) can be in tro d u ce d  in to  the  
index w ith in  a com parative ly  sh o r t t i me .
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More s p e c i f i c a l ly ,  new commodities would be in tro d u ced  
in to  th e  cha in  index in  th e  p e rio d  fo llo w in g  th e  p erio d  in  which 
th ey  were f i r s t  m arketed. In  t h i s  way the  tim e la g  between t h e i r  
e f f e c t  on th e  p r ic e  le v e l  and t h e i r  e f f e c t  on th e  index would be 
reduced to  one tim e p e r io d . At th e  tim e they  a re  in tro d u ce d  in to  
th e  index , th e re  would be exchange tr a n s a c t io n s  to  supply  p r ic e  
q u o ta tio n s  fo r  th e se  com modities fo r  bo th  th e  base p e rio d  ( i . e . ,  
th e  p e rio d  in  which th ey  were f i r s t  m arketed) and fo r  th e  g iven  
p e r io d . U nless new com modities re p re se n te d  a s ig n i f ic a n t  p o r t io n  
o f th e  t o t a l  v a lu e  of th e  exchange t r a n s a c t io n s  in  th e  p e rio d  in  
which th ey  were f i r s t  m arketed, which would be most u n u su a l, th e  
e f f e c t  on th e  index  would be im m a te ria l.
In  a d d i t io n , th e  removal o f com modities th a t  a re  d i s ­
con tinued  I s  s im p lif ie d  by r e v is in g  th e  base  each y e a r . I f  t h i s  
were done, th e  index number f o r  th e  p e r io d  fo llo w in g  th e  l a s t  
p e rio d  in  which th e  commodities were m arketed would be th e  only 
one a f f e c te d .  Furtherm ore th e  Im portance o f  com modities d isc o n ­
tin u e d  from one y ea r to  th e  nex t cannot be very  g re a t  because 
com modities th a t  s e l l  in  s u b s ta n t ia l  q u a n t i t i e s  w i l l  n o t be 
d isc o n tin u e d  by th e  p roducers excep t under e x tra o rd in a ry  
c ircu m stan ces . As a consequence th e  com modities th a t  a re  d i s ­
con tinued  norm ally  c o n s t i tu te  a n e g l ig ib le  p a r t  o f  the  whole, 
m inim izing f u r th e r  th e  e f f e c t  on th e  r e l i a b i l i t y  o f the  r e la te d  
in d ex es.
I f  monthly o r q u a r te r ly  indexes a re  needed, th e  cha in  
index method could  be m odified  to  p rov ide  fo r  th e  seaso n a l
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c h a ra c te r  o f th e  a v a i l a b i l i t y  o f many com m odities. In s te a d  o f 
u s in g  th e  a d ja c e n t p rev io u s  month (o r  q u a r te r )  as th e  base p e r io d , 
th e  same month (o r  q u a r te r )  in  th e  p reced ing  y ea r could  be used as 
th e  b a se .
A cha in  index r e t a in s  c o n ta c t co n tin u o u sly  w ith  the  
p r ic e s  and q u a n t i t i e s  o f th e  goods and s e rv ic e s  a c tu a l ly  exchanged 
in  th e  economy over th e  y e a rs . Over a p e rio d  o f y e a rs , a f ix e d  
base index , on th e  o th e r  hand, lo se s  c o n ta c t w ith  th e  r e l a t i v e  im­
p o rtan ce  o f  th e  new com modities in tro d u ce d  and th e  o ld e r  commodities 
th a t  d isa p p e a r  from th e  m arket in  th e  in te r lu d e  between the  p e rio d s  
being  compared. In  t h i s  sense the  cha in  in d e x  i s  c le a r ly  s u p e r io r .
A cha in  index cannot com pletely  e lim in a te  b ia s  r e s u l t in g  
from th e  in tro d u c t io n  o f new com modities and th e  d isco n tin u an ce  
o f o ld  ones, bu t i t  can reduce i t  to  in s ig n i f ic a n c e . S ince i n ­
s ig n i f ic a n t  e r r o r s  cannot have a m a te r ia l  e f f e c t  on sta tem en t 
p re s e n ta t io n , a p r ic e  index p repared  in  t h i s  manner may prove 
more s a t i s f a c to r y  fo r  th e  a c c o u n ta n ts ' need fo r  indexes th a t  r e ­
f l e c t  changes In  th e  p r ic e  le v e l ,  and in  n o th in g  e l s e .
There i s  d isagreem ent among econom ists and s t a t i s t i c i a n s  
concern ing  th e  th e o r e t i c a l  accuracy  o f th e  cha in  Index method as 
compared w ith  th e  f ix e d  base method. There a re  d is t in g u is h e d
a u tho r i t i e s  on both  s id e s  of th e  is s u e .  The f ix e d  base  method 
has p re v a ile d  in  t h i s  coun try  due to  p r a c t i c a l  c o n s id e ra tio n s .
For one th in g  i t  r e q u ire s  few er d a ta , and th e re fo re  I t  c o s ts  
le s s  to  com pile. Also, p r io r  to  th e  advent o f ra p id  communica­
t io n s  and e le c t ro n ic  d a ta  p ro cess in g  equipm ent, th e re  was no
-  58 -
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p r a c t i c a l  method to  o b ta in  and use q u a n tity  w eights s u f f i c ie n t ly  
c u rre n t f o r  a p p l ic a t io n  o f th e  cha in  method to  a broad based 
index . Because o f th e  d isagreem ent as  to  which approach i s  
th e o r e t i c a l ly  su p e r io r , th e re  has been no p re ssu re  from any i n ­
f lu e n t i a l  group to  spend the  e x tra  money fo r  th e  adop tion  o f th e  
chain  method.
At th e  p re se n t tim e th e re  i s  more o f a consensus in  
fav o r o f cha in  indexes fo r  p a r t i c u la r  sm all c la s s e s  o f commod­
i t i e s ,  e s p e c ia l ly  in  th o se  cases  where th e  s p e c if ic a t io n s  change 
f re q u e n tly . In  a c tu a l  p r a c t ic e  th e  indexes fo r  many c la s s e s  of 
com m odities, e . g . ,  men’s shoes and a g r ic u l tu r a l  m achinery, a re  
alm ost ch a in s  in  the  sense o f  t h i s  s e c tio n  o f th e  r e p o r t ,  
because o f the  n e c e s s i ty  fo r  fre q u e n t l in k in g  o f th e  index due 
to  new s p e c i f ic a t io n s .
Rapid d a ta  g a th e r in g  and d a ta  p ro cess in g  methods a re  
now a v a ila b le  which make a r e v iv a l  o f i n t e r e s t  in  th e  "cha in  in d ex ” 
f e a s ib le .  The expanding needs of b u s in e s s , governm ent, acco u n t­
a n ts ,  and o th e rs  in d ic a te  a need f o r  more a c c u ra te  indexes o f 
p r ic e  movements. Because o f  i t s  many advan tages, th e  cha in  index 
method should be experim ented w ith  and i t s  s tr e n g th s  and weak­
n esses  more s a t i s f a c t o r i l y  determ ined .
L im ited Time Span f o r  R e lia b le  Measurement
N e ith e r th e  cha in  method nor the  f ix e d  base method 
o f index number c o n s tru c tio n  p ro v id es a method o f m easuring 
th e  p ercen tag e  change in  p r ic e s  between two p e rio d s  in  which th e  
bu lk  o f th e  goods and s e rv ic e s  exchanged in  each p e rio d  a re  
un ique . A r e l i a b l e  p r ic e  index cannot compare th e  p r ic e s  o f
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com modities in  one p e rio d  w ith  p r ic e s  in  o th e r  p e rio d s  in  which 
com parable p ro d u c ts  do n o t e x i s t .  The r a te  o f te c h n o lo g ic a l 
change, th e re fo r e ,  i s  one im p o rtan t f a c to r  th a t  se rv es  to  l im i t  
th e  time span over which p ric e -c h an g es  can be r e l i a b ly  measured 
by a g iv en  s e r ie s  of index numbers. I t  may be p o s s ib le ,  f o r  
exam ple, to  determ ine w hether th e  p r ic e  le v e l  was h ig h e r  o r  
low er in  the  1920’s th an  in  1963, bu t th e  p re c is io n  of the  
measure of change i s  open to  s e r io u s  q u e s tio n  because of the  
d i s s im i l a r i ty  in  th e  goods and s e rv ic e s  a v a i la b le  in  th e  two 
p e r io d s .
The r a te  a t  which new commodities a re  in tro d u ced  in to  
th e  economy and o ld  ones a re  d isc o n tin u e d  i s  n e i th e r  uniform  
n o r s y s te m a tic . For th i s  rea so n , a d e f in i t e  l im i t  cannot be 
e s ta b l is h e d  f o r  the  number o f y ea rs  over which p r ic e  le v e l  
changes can be r e l i a b ly  m easured. There i s  reaso n  to  b e l ie v e , 
however, th a t  com parisons o f c u r re n t  p r ic e  le v e ls  w ith  tim e 
p e r io d s  p reced in g  World War I I  would n o t be s u f f i c i e n t ly  r e ­
l i a b l e  f o r  accoun ting  p u rp o ses . This a s s e r t io n  i s  based on the  
prim a f a c ie  evidence o f th e  numerous goods and s e rv ic e s  c u r r e n tly  
a v a i la b le  th a t  o r ig in a te d  in  d is c o v e r ie s  and in n o v a tio n s  
a t t r i b u t a b l e  to  the war e f f o r t  and to  postw ar developm ents. To 
th e  e x te n t th a t  th e se  goods and s e rv ic e s  re p re s e n t a la rg e  
p o r tio n  of the  d o l la r  va lue  of c u r re n t exchange t r a n s a c t io n s ,  
th e  p re c is io n  o f com parisons o f c u r re n t p r ic e  le v e ls  w ith  those 
p re v a i l in g  in  p e rio d s  p r io r  to  World War I I  a re  u n r e l ia b le .
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CHAPTER 4
CRITIQUE OF CURRENTLY COMPILED INDEXES 
---------------------------------------------------------------
C r i t iq u e  o f C u rre n tly  Compiled Indexes
The Consumer P r ic e  Index - -  The index known as th e  
Consumer P ric e  Index m easures change in  p r ic e s  o f goods and 
s e rv ic e s  purchased  by c i t y  w age-earner and c le r ic a l-w o rk e r  
f a m il ie s  to  m a in ta in  t h e i r  le v e l  o f l i v in g .  T h e ir  " le v e l  o f 
l i v i n g ” i s  re p re se n te d  by a m arket b a sk e t o f app rox im ate ly  300 
goods and s e rv ic e s  s e le c te d  as a r e s u l t  o f a s tu d y  o f t h e i r  buy­
ing  h a b i t s . This index does n o t a tte m p t to  m easure p r ic e  changes 
f o r  any group o f consumers o th e r  than  c i t y  w age-earner and 
c le r ic a l-w o rk e r  f a m i l ie s .  To th e  e x te n t  th a t  o th e rs  have s im ila r  
p u rch as in g  h a b i t s , t h i s  index may in d ic a te  th e  p r ic e  changes 
t h a t  a f f e c t  them. However, c a u tio n  should  be used when ap p ly ing  
t h i s  index  as a m easure o f p r ic e  changes th a t  i t  does no t a ttem p t 
to  co v e r.
The u n iv e rse  of t h i s  index i s  d e sc r ib e d  in  I t s  o f f i c i a l  
t i t l e  "The Index o f Change in  P r ic e s  o f Goods and S erv ice s  
Purchased by C ity  W age-Earner and C le rica l-W o rk e r F am ilie s  to  
M ain ta in  T h e ir  Level o f L iv in g .” The s h o r te r  t i t l e  by which i t  
i s  known, ’’The Consumer P ric e  Index,” i s  in a c c u ra te  in  th a t  i t  
in d ic a te s  a w ider u n iv e rse  than  i s  a c tu a l ly  u sed .
The m arket b a sk e t o f goods and s e r v ices p r ic e d  in  t h i s  
index has been re v ise d  le s s  o f te n  th an  once every  te n  y e a r s .
The goods and s e rv ic e s  a v a i la b le  to  consumers a re  im proved, 
changed, o r  re p la c e d  in  our economy a t  a r a t e  which o u t-d a te s  a
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base p e r io d  more f re q u e n tly  th an  t h i s  index  i s  r e v is e d . The Bureau 
o f Labor S t a t i s t i c s  makes ad ju stm en ts  to  th e  m arket b ask e t to  com­
p en sa te  f o r  th e se  changes where p o s s ib le .  There i s ,  however, no 
adequate  m easure o f  th e  e f f e c t  on th e  in d ex  numbers caused by th e
use o f an o b so le te  b ase .
The sample used  in  the  "Consumer P r ic e  Index” i s  a complex 
which in c o rp o ra te s  p r o b a b i l i ty ,  s e m ip ro b a b il i ty  and judgm ental sam­
p lin g  f o r  d i f f e r e n t  p a r ts  o f the  i n d e x .1/ The Commissioner o f  Labor
1 /  Ewan C lague, “Comment” on "Food P r ic e s  and th e  Bureau of 
Labor S t a t i s t i c s ” by W illiam  H. K ruskal and L e s te r  G.
T e ls e r ,  Jo u rn a l o f B u s in e ss , J u ly  1960, p . 283. Mr. Clague 
i s  Commissioner o f Labor S t a t i s t i c s ,  U nited  S ta te s  Departm ent 
o f Labor.
S t a t i s t i c s  b e l ie v e s  th a t  ”I t  i s  i n t r i n s i c a l l y  im p o ssib le  to  o b ta in
2 /sam pling e r r o r s ,  in  th e  u su a l se n se , f o r  th e  Consumer P r ic e  In d e x ."2/
2 /  I b i d .
As a r e s u l t ,  i t  i s  n o t p o s s ib le  to  t e l l  how c lo s e ly  t h i s  index  
approx im ates an index  o f th e  com plete u n iv e rs e .
The Bureau o f Labor S t a t i s t i c s  has com piled th e  Consumers
P r ic e  Index f o r  n e a r ly  h a l f  a c e n tu ry . In  th a t  tim e th e  index  has 
been th o ro u g h ly  review ed, s c ru t in iz e d  in  d e t a i l ,  re-exam ined and 
e v a lu a te d  many tim e s . Based on th e  ex p erien ce  and re p u ta t io n  of 
th e  Bureau, i t  i s  u s u a lly  judged to  be "good" w ith o u t a t ta c h in g  a 
num erica l value to  i t s  p r e c is io n .
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The s p e c i f ic a t io n s  fo r  th e  goods and s e rv ic e s  p r ic e d  a re  
c a r e fu l ly  d e fin e d  and in  d e t a i l .  As a r e s u l t ,  th e re  i s  th e  p o s s i ­
b i l i t y  th a t  p r ic e s  o f  com modities th a t  a re  "o u t o f s t y l e ” may be
used  to  r e f l e c t  th e  changes o f p r ic e s  o f  a group o f s im i la r  item s 
 th a t  a re  in  g e n e ra l u s e .3/
3 /  Government P r ic e  S t a t i s t i c s , pp. 32-34.
The P r ic e s  a re  u s u a l ly  a c tu a l  exchange p r ic e s .  W hether 
th e  p r ic e s  a re  r e p re s e n ta t iv e  i s  open to  q u e s tio n  s in c e  th e  tim e 
and p la c e  o f p r ic e  sam pling i s  a f f e c te d  by p r a c t i c a l  c o n s id e ra ­
t io n s .  For exam ple, th e  Food-at-Home Index , a su b -in d ex  o f th e  
Consumer P r ic e  Index , does n o t in c lu d e  p r ic e s  from tr a n s a c t io n s  
on weekends, o r  d u rin g  s a le s  l a s t in g  le s s  th a n  a week, because 
th e  resp o n d en ts  th a t  supp ly  p r ic e  d a ta  w i l l  n o t tak e  th e  tim e
to  work on a p r ic e  l i s t  w ith  th e  Bureau ag en t when t h e i r  s to r e s  
 a re  crowded w ith  custom ers.4/
4 /  Ewan C lague, op. c i t . ,  p . 2 8 l.
There i s  a ls o  th e  q u e s tio n  o f w hether a f ix e d  m arket
b ask e t index  i s  a r e a l i s t i c  m easure o f  th e  e f f e c t  o f  p r ic e  changes
on consumers s in c e  p u rch ases  can be re a rra n g e d  to  avo id  buying
p ro d u c ts  whose p r ic e s  have r i s e n  and e q u a lly  d e s ira b le  new low 
 p r ic e d  p ro d u c ts  can be s u b s t i tu te d .5/
5 /  Government P r ic e  S t a t i s t i c s , p . 51.
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The q u a n t i ty  d a ta  used to  w eight th e  p r ic e s  a re  th o se  
e s ta b l i s h e d  th rough  a su rvey  conducted in  1950-51. The compre­
h en siv e  r e v is io n  o f  t h i s  index  th a t  i s  schedu led  to  go in to  e f f e c t  
in  th e  Jan u ary  1964 index  w i l l  use w eigh ts based  on a survey  con­
ducted  in  1960-61.
The form ula used  in  th e  c o n s tru c tio n  o f th e  Consumers
P r ic e  Index  i s  a f ix ed -w e ig h t form ula th a t  i s  w eighted  by q u a n t i­
t i e s  e s ta b l i s h e d  by a su rvey  and re v is e d  le s s  o f te n  th a n  once in  
te n  y e a r s .
Any d e c is io n  in v o lv in g  th e  use o f  th e  Consumer P r ic e  
Index f o r  making ad ju s tm en ts  f o r  p r ic e - le v e l  changes should  g ive  
c a re fu l  c o n s id e ra tio n  to  th e  e f f e c t s  o f (a) th e  l im ite d  u n iv e rs e , 
(b) th e  complex sam pling p la n  coupled w ith  th e  i n a b i l i t y  to  d e te r ­
mine sam pling e r r o r s ,  and (c) th e  q u a l i f i c a t io n s  imposed by a 
m arket b ask e t th a t  i s  w eighted  by q u a n t i t i e s  e s ta b l i s h e d  by a 
su rvey .
The W holesale P r ic e  Index  - -  The W holesale P r ic e  Index 
i s  n o t , as  im p lied  by i t s  t i t l e ,  an index  o f p r ic e s  e i t h e r  p a id  
to  o r  re c e iv e d  by w h o le s a le rs , d i s t r i b u t o r s ,  o r  jo b b e rs . I t  does 
n o t r e f e r  to  “any d e f in a b le  s e t  o f p ro d u cers  o r  p u rc h a se rs  in  
th e  economy.”6 /  W holesale, as used  in  th e  t i t l e  o f  t h i s  in d ex ,
6 /  I b i d . , p . 64.
r e f e r s  to  s a le s  in  la rg e  l o t s  a t  p rim ary  m arket l e v e l s ,  i . e . ,  
th e  f i r s t  im p o rtan t commercial t r a n s a c t io n  fo r  each commodity.7/
7 /  W holesale P r ic e  In d e x . R e p rin t o f C hapter 10, from BLS 
B u l le t in  1168. U nited  S ta te s  Departm ent o f Labor, p . 2.
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The u n iv e rs e ,  as d e fin ed  by th e  Bureau o f Labor S t a t i s t i c s ,  i s  
th e  t o t a l  o f prim ary-m arket t r a n s a c tio n s  in  th e  U nited S ta te s .
As c u r re n tly  com piled, th e  W holesale P ric e  Index covers 
a g r ic u l tu r e ,  m ining, and m anufactu ring . C o n stru c tio n  m a te r ia ls  
a re  covered as a p a r t  o f m anufactu ring , bu t c o n s tru c tio n  i t s e l f  
i s  no t in c lu d ed , nor i s  t r a n s p o r ta t io n .8/  E xports (up to  the  
8 /  Government P ric e  S t a t i s t i c s , p. 65.
p o in t a t  which they  leav e  th e  dom estic m arket) and im ports 
a re  in c lu d ed  in  the index bu t they  a re  not se g re g a te d .
Judgm ental sam pling  i s  used to  s e le c t  th e  most im­
p o r ta n t commodities in  each f i e l d  fo r  in c lu s io n  in  th e  Whole­
s a le  P ric e  Index . Knowledge o f each in d u s try  and i t s  im portan t 
p ro d u cts  i s  d e riv e d  th rough  c o n s u lta t io n  w ith  le ad in g  tra d e  
a s s o c ia t io n s  and m an u fac tu re rs  in  each f i e ld  and from Census 
d a ta .9/
9/  W holesale P ric e  Index , op. c i t . ,  p. 4.
 
Commodity s p e c if ic a t io n s  were s e le c te d  on adv ice 
from in d u s try  and o th e r  sources and a re  p r e c is e ly  d e fin e d  as 
to  both commodity c h a r a c te r i s t i c s  and the  term s o f s a le  from
 s p e c if ie d  ty p es o f s e l l e r s  to  s p e c if ie d  ty p es of p u rc h a s e rs .10/
1 0 / I b id . ,  p . 3.
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In  g e n e ra l, p r ic e s  used  re p re s e n t s e l l e r ’ s n e t r e a l i z a ­
t io n  p e r  u n i t  which i s  d e fin e d  as a c tu a l  s a le s  le s s  norm al d i s ­
co u n ts , in  app ro x im ate ly  s im ila r  q u a n t i t i e s  to  s im ila r  c la s s e s  o f 
b u y ers . P r ic e s  quoted  on o rg an ized  exchanges o r  m arkets a re  a ls o  
u sed . L is t  o r  nom inal p r ic e s  quoted  in  tr a d e  jo u rn a ls  o r  by manu­
f a c tu r e r s  a re  used  when th ey  s a t i s f y  th e  above c r i t e r i a  and r e f l e c t
1 1 /th e  in d u s t r y 's  custom ary p r ic in g  p r a c t i c e s .11/ The c o n s is te n t  use
1 1 / I b i d .
o f  th e se  p r ic e s  norm ally  w i l l  n o t d i s t o r t  th e  in d ex  (a s  p re v io u s ly  
e x p la in e d  on pages 44-45) s in c e  th e  index  a tte m p ts  to  m easure r e l ­
a t iv e  p r ic e  movements and r e la t io n s h ip s  among p r ic e s ,  n o t th e  
a b s o lu te  le v e l  o f  p r ic e s .
The q u a n t i ty  w eigh ts used  a re  based  on value o f  shipm ents 
d a ta  from in d u s t r i a l  cen su ses , w ith  in t e r p l a n t  t r a n s f e r s  excluded  
where p o s s ib le .  Each commodity p r ic e d  i s  co n s id e red  to  be re p re ­
s e n ta t iv e  o f  a c la s s  o f  com modities and i s  a ss ig n e d  th e  w eight o f
th e  whole c l a s s .
The p r ic e s ,  th e n , a lth o u g h  n o t n e c e s s a r i ly  t r a n s a c t io n  
p r ic e s , do r e f l e c t  th e  in d u s t r y 's  custom ary p r ic in g  p r a c t ic e s  and 
th e  q u a n t i ty  w eigh ts used  a re  based  on d a ta  from in d u s t r i a l  cen­
su ses  r a th e r  th an  th e  q u a n t i t i e s  a c tu a l ly  exchanged in  th e  p e r io d s  
being  compared.
The form ula used  in  th e  c o n s tru c t io n  o f t h i s  index  i s
a f ix ed -w e ig h t form ula th a t  u se s  g iven  y ea r p r ic e s  w eighted  by
-  66 -
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q u a n t i t ie s  from a n  in d u s t r i a l  census tak en  a few y ea rs  p rev ious 
to  the g iven  y e a r , and 1957-59 base y ea r p r ic e s  w eighted by the  
same census d a ta . For example, the w holesale  p r ic e  index num­
b e rs  f o r  1960 used w eigh ts from th e  1954 Census o f  M anufactu rers. 
In  January  1961 new w eights from th e  1958 Census were in tro d u ced  
in to  the  index fo r  th e  f i r s t  tim e.
For accoun ting  pu rposes, th e  group indexes and in d i ­
v id u a l p r ic e  s e r ie s  th a t  a re  components of th e  all-com m odity  
index would be of most value in  making ad justm en ts to  f in a n c ia l  
r e p o r ts  f o r  changes in  the s p e c if ic  p r ic e s .  The absence o f p rob­
a b i l i t y  sam pling to  determ ine th e  commodities to  be p r ic e d  does 
no t a f f e c t  the  r e l i a b i l i t y  o f th e  in d iv id u a l s e r ie s .
When u sin g  w ho lesale  p r ic e  index numbers, c o n s id e ra ­
t io n  should  be g iven  to  some l im i ta t io n s  of t h i s  index th a t  have
been p o in te d  ou t by th e  Bureau o f Labor S t a t i s t i c s .
Some l im i ta t io n s  on the  use of th e  whole­
s a le  p r ic e  index have a lre a d y  been m entioned.
The index i s  designed  to  measure change, no t 
a b so lu te  le v e ls  of p r ic e s ,  and th e  q u o ta tio n s  
used in  th e  index fo r  in d iv id u a l commodities 
do no t n e c e s s a r i ly  measure the average d o l la r s -  
an d -cen ts  le v e ls  of p r ic e s .  The index i s  no t 
a t ru e  measure o f th e  g en e ra l pu rchasing  power 
of th e  d o l la r  — i t  does no t in c lu d e  p r ic e s  a t  
r e t a i l ,  p r ic e s  f o r  s e c u r i t i e s ,  r e a l  e s ta te ,  
s e rv ic e s ,  c o n s tru c tio n , o r t r a n s p o r ta t io n .  Even 
a t  w holesale  or p rim ary  m arket le v e ls ,  the  index , 
w hile a good approx im ation , i s  not a p e r fe c t  
measure — s in c e  i t  i s  based on a r e l a t i v e l y  
sm all sample o f the  many com modities which flow 
through th e se  m arkets. In  a d d i t io n , th e re  a re  
some r e a l  p r ic e  changes which th e  Bureau cannot 
measure — fo r  example, some improvements in  
q u a l i ty ,  h idden d is c o u n ts , d if fe re n c e s  in  d e l iv e ry  
sch ed u le s , e tc .
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The index  has no t been designed  f o r  use in  
m easuring m argins between prim ary  m arkets and 
o th e r  d i s t r ib u t iv e  le v e ls .  Thus, d i r e c t  com­
p a r iso n s  o f th e  w holesale  and consumer p r ic e  
indexes cannot be used to  e s tim a te  o r  e v a lu a te  
m arg ins . The index  does no t measure p r ic e s  
p a id  by in d u s t r i a l  consumers s in c e  i t  norm ally  
excludes t r a n s p o r ta t io n  c o s ts  and s im ila r  
f a c to r s  a f f e c t in g  f i n a l  p r ic e s .  F in a l ly ,  th e  
index  should  n o t be used  to  fo re c a s t  movements 
o f  th e  Consumer P r ic e  Index , p a r t i c u la r ly  
o ver th e  sh o r t ru n . Many components o f  th e  
w holesale  p r ic e  index  n ev e r e n te r  r e t a i l  
m arkets ( f o r  example, m achinery); s im i la r ly ,  
many components o f  th e  Consumer P r ic e  Index 
(such as s e rv ic e s  and r e n ts )  a re  n o t covered 
by th e  w holesale  p r ic e  index . 1 2 /
1 2 / W holesale P r ic e  Index, op. c i t . ,  p . 11.
The Composite C o n stru c tio n  Cost Index- -The U. S. D epart­
ment o f Commerce -  Composite C o n s tru c tio n  Cost Index i s  th e  most 
com prehensive index  a v a i la b le  in  th e  c o n s tru c tio n  f i e l d .  The 
u n iv e rse  o f  t h i s  index  i s  th e  t o t a l  c o s t o f work pu t in  p la ce  on 
a l l  s t r u c tu r e s  and f a c i l i t i e s  under c o n s tru c tio n  during  a g iven  
p e r io d . E stim ates  o f  t h i s  t o t a l  c o s t a re  based on c o n tra c t  aw ards, 
b u ild in g  p e rm its , p ro g re ss  r e p o r ts  on F ed era l c o n s tru c tio n  p r o je c ts ,  
and f in a n c ia l  r e p o r ts .  The e s tim a te s  a re  th en  a d ju s te d  f o r  s e a ­
sona l v a r ia t io n  and d e f la te d  to  1957-59 d o l la r s  by many in d ex es, 
most o f which a re  p r iv a te ly  com piled.
The sample i s  n o t a p r o b a b i l i ty  sam ple, nor can i t  
p ro p e r ly  be c a l le d  a judgm ental sample because th e  C o n s tru c tio n  
S t a t i s t i c s  O ffice  (o f  th e  Departm ent o f  Commerce, Bureau o f th e  
Census) th a t  com piles t h i s  index  has very  l i t t l e  d e ta i le d  
In fo rm atio n  concern ing  the  sources o f  d a ta  or th e  methods
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used in  th e  c o n s tru c tio n  o f th e  component in d e x es . In  a d d i t io n  
none o f th e  component in d e x es , w ith  th e  e x c ep tio n  o f th e  Bureau 
o f P u b lic  Roads Composite M ile Index , i s  com plete ly  r e p re s e n ta t iv e  
o f  any one s p e c i f ic  p rim ary  c l a s s i f i c a t i o n  o f c o n s tru c t io n .13 /
1 3 / Government P r ic e  S t a t i s t i c s . o p . c i t . ,  p . 91.
S ince t h i s  i s  p r im a r ily  an in p u t in d ex , few o f th e  com­
ponent indexes make allow ance fo r  p ro d u c t iv i ty  changes. T here­
fo re ,  a tte m p ts  to  use t h i s  index  to  m easure p r ic e  movements o f 
th e  o u tp u t o f  th e  c o n s tru c tio n  in d u s try  a re  hampered by an upward 
b ia s  to  th e  e x te n t th a t  p ro d u c t iv i ty  has in c re a se d  over tim e .
U n ti l  very  r e c e n t ly  th e  C o n s tru c tio n  S t a t i s t i c s  O ffice  
d id  n o t c o l le c t  any o r ig in a l  d a ta  f o r  t h i s  in d ex . Some o f th e  
indexes used  to  d e f la te  th e  c u r re n t d o l l a r  e s t im a te s  o f  c o n s tru c ­
t io n  c o s ts  a re  indexes o f  f ix e d  q u a n t i t i e s  o f  m a te r ia l  and la b o r  
which were ty p ic a l  o f  f a c i l i t i e s  c o n s tru c te d  tw e n ty -f iv e  to  
t h i r t y  y e a rs  ago b u t a re  no lo n g e r  r e p r e s e n ta t iv e ,  and a t  l e a s t  
one index  exc ludes b u ild in g  f ix tu r e s  ( e . g . ,  plum bing, h e a tin g , 
e le v a to r s )  which a re  im p o rtan t item s o f c o n s tru c tio n  c o s t .14 /
1 4 / I b i d .
To th e  e x te n t th a t  th e  r e l a t i v e  im portance o f  th e  component con­
s t r u c t io n  c o s ts  have s h i f te d  s in c e  th e  base y e a r , th e  com posite 
in d ex  i s  b ia se d  in  an unknown d i r e c t io n  which e i t h e r  ag g ra v a te s  
o r  c o u n te ra c ts  th e  upward b ia s  r e s u l t in g  from p r o d u c t iv i ty  
change.
-  69 -
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
- 70 -
Because o f th e  unknown e f f e c t  o f th e  w eig h tin g  schemes 
in c lu d e d  in  th e  indexes used  as d e f la to r s ,  th e  form ula used  in  
t h i s  index  cannot be c l a s s i f i e d  acco rd in g  to  th e  schemes g iven  in  
th e  p rev io u s  c h a p te r  (pp. 4 6 -4 7 ). I t  resem bles th e  Paasche form ula 
most c lo s e ly  because i t s  c o n s tru c tio n  b eg in s w ith  c u r re n t d o l la r  
e s tim a te s  o f c o n s tru c tio n  c o s ts  which in c lu d e s  c u r re n t q u a n t i ty  
d a ta  a t  c u r re n t p r ic e s .
Of th e  fo u r  indexes review ed in  t h i s  r e p o r t ,  th e  
Composite C o n s tru c tio n  Cost Index c u r r e n t ly  d is p la y s  th e  l e a s t  
cause fo r  confidence based on p ro ced u res  o f i t s  c o n s tru c t io n . In  
s p i t e  o f i t s  method o f c o n s tru c t io n , however, th e re  i s  reaso n  to  
b e l ie v e  th a t  th e  r e s u l t in g  index  may be f a i r l y  a c c u ra te . In  an 
a r t i c l e  in  th e  December 1961 American Economic Review, R. A.
 
Gordon15/ m arsha ls  c o n s id e ra b le  sup p o rt fo r  th e  v a l id i t y  o f  th e
15/  “D i f f e r e n t ia l  Changes in  th e  P r ic e s  o f
Consumers’ and C a p ita l  G oods,” pp. 937-57.
c o n s ta n t d o l la r  f ig u re s  f o r  th a t  segment o f  Gross N a tio n a l P roduct 
th a t  i s  d e f la te d  by the  Composite C o n s tru c tio n  Cost Index . E v i­
dence su p p o rtin g  t h i s  c o n te n tio n  in c lu d e :
1. One s tu d y . . .  found th a t  a s p e c ia l ly  c o n s tru c te d  
index  o f a c tu a l  house p r ic e s  ro se  by about th e  
same amount as a r e s id e n t i a l  c o n s tru c t io n - c o s t  .. 
index  over th e  p e r io d  1890-1934 . 
2 . A com plete ly  independent s tudy  by Colean and 
Newcomb. . . found th a t  th e  E n g in eerin g  News-Record 
f ix ed -w e ig h t index  o f b u ild in g  c o s ts  ro se  no more 
d u rin g  th e  p e r io d  1913-51 than  an average o f  the  
in d ic e s  o f a c tu a l  b u ild in g  c o s ts  com piled by fo u r 
c o n s tru c tio n  f irm s .
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3. P r ic e s  o f b u ild in g  m a te r ia ls ., p a r t i c u l a r ly  lum ber, 
have r i s e n  s ig n i f i c a n t ly  more th an  th e  index  o f a l l  
w ho lesale  p r ic e s ,  and i t  i s  u n l ik e ly  th a t  a l l  o f t h i s  
d i f f e r e n t i a l  in c re a se  in  p r ic e s  has been o f f s e t  by 
sav ings in  th e  use o f  m a te r ia l s .
4 . There i s  good reaso n  to  b e l ie v e  th a t ,  over th e  
l a s t  h a l f  cen tu ry  o r more, th e  reco rded  r i s e  in  union  
wage r a te s  in  th e  b u ild in g  tr a d e s  — th e  wage compo­
nen t in  most f ix ed -w e ig h t c o n s tru c t io n -c o s t  in d ic e s  — 
does no t s e r io u s ly  ex ag g era te  th e  r i s e  in  u n i t  la b o r  
c o s ts ,  excep t in  heavy en g in e e rin g  p r o je c t s .  Labor 
p ro d u c t iv i ty  in  b u ild in g  c o n s tru c tio n  has a p p a re n tly  
r i s e n  r e l a t i v e l y  slow ly  over most o f  th e  p e r io d  
covered by our f ig u r e s ,  and th e  tre n d  in  un ion  wage 
r a t e s  u n d e rs ta te s  th e  r i s e  in  a c tu a l  h o u rly  e a rn in g s .
5 . Improvements in  p ro d u c t iv i ty  have been re ta rd e d  
by union r e s t r i c t i o n s  and b u ild in g  r e g u la t io n s .  A lso , 
some "e x te rn a l  d iseconom ies” have been a t  work. Thus 
one f a c to r  in  th e  r i s e  in  b u ild in g  c o s ts  has been " th e  
r a p id ly  in c re a s in g  com plex ity  o f  th e  u rban  environm ent 
r e s u l t in g  from g r e a te r  c o n c e n tra tio n  o f  p o p u la tio n  on 
th e  one hand and h ig h e r  s ta n d a rd s  o f  h e a l th  and s a fe ty  
on th e  o th e r ” . .  .  .
6. Where e x te n s iv e  m echan iza tion  has been in tro d u c e d , 
some o f th e  r e s u l t in g  la b o r  sav ing  has been o f f s e t  by 
an in c re a s e  in  c o s t p e r  u n i t  o f o u tp u t f o r  such item s 
as i n t e r e s t ,  d e p re c ia t io n , fu e l  and power, e t c .  . . .
7 . Raymond Pow ell . . . a f t e r  a c a re fu l  survey  o f th e  
ev idence fo r  th e  U n ited  S ta te s  ( la r g e ly  from th e  same 
so u rces th a t  we have c i t e d ) ,  reac h es  th e  fo llo w in g  
co n c lu sio n :
. . . th e r e  has been l i t t l e  d ivergence  in  th e  tre n d s  
of in p u t and o u tp u t p r ic e s  in  r e s id e n t i a l  and non- 
r e s i d e n t i a l  b u ild in g  c o n s tru c tio n  in  th e  U .S . over 
the  p e r io d s  covered . . . .
. . .b u ild in g  c o n s tru c tio n  in  which th e  tre n d s  o f 
in p u t and o u tp u t p r ic e s  ap p ear to  have been s im ila r ,  
account fo r  th e  g r e a te r  p a r t  o f t o t a l  c o n s tru c ­
t io n  . . . .1 6 /
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1 6 / I b i d . , pp . 943-44. 40
A com prehensive program f o r  th e  improvement o f  c o n s tru c ­
t io n  s t a t i s t i c s  i s  in  p ro cess  by the  Bureau o f th e  Census. The 
program  i s  based  on th e  recom mendations o f  th e  P r ic e  S t a t i s t i c s  
Review Committee17/  and i s  seek ing  to  e lim in a te  th e  shortcom ings
41
42
43
44
1 7 / Government P r ic e  S t a t i s t i c s , Appendix B. 45
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o f p re se n t c o n s tru c tio n  s t a t i s t i c s .  The g e n e ra l o b je c tiv e s  
o f th e  Bureau in c lu d e  ( 1 ) the  measurement o f p r ic e s  r a th e r  
th an  c o s ts  ( i . e . ,  th e  p r ic e s  o f th e  o u tp u t o f th e  c o n s tru c ­
t io n  in d u s try  in s te a d  o f th e  c o s ts  o f i t s  in p u ts ) ,  (2) the  
use o f a c tu a l  t r a n s a c t io n  p r ic e s  r a th e r  than  e s tim a te s , 
and (3) methods o f measurement th a t  app ly  to  th e  e n t i r e  
f i e l d  o f  c o n s tru c tio n  ( e .g . ,  p r ic in g  se p a ra te  o p e ra tio n s  
f o r  ty p es o f c o n s tru c tio n  th a t  do no t lend  them selves to  
h an d lin g  as com plete p r o j e c t s ) .18/  S ince the  Bureau i s
1 8 / Samuel J .  D ennis, Recent P ro g ress  in  M easuring 
C o n s tru c tio n , U. S. Department o f Commerce,
Bureau o f th e  Census, W ashington, 1962. Mr. Dennis 
i s  C h ief o f th e  C o n s tru c tio n  S t a t i s t i c s  D iv is io n  
o f th e  Bureau of th e  C ensus.
p io n e e rin g  in  c o n s tru c tio n  p r ic e  in d ex es , i t  faces  problem s 
no t p re v io u s ly  ex p lo red . The improvement in  c o n s tru c tio n  
s t a t i s t i c s  th a t  ensue from t h i s  program w il l  a ls o  r e s u l t  
in  th e  improvement of our n a t io n a l  income accoun ts and the
GNP d e f la to r .
GNP (Gro ss  N atio n a l P roduct) Im p lic i t  P r ic e  D e f la to r—
The most com prehensive p r ic e  index  a v a ila b le  i s  an outgrow th o f 
n a t io n a l  income and p roduct accoun ting  which i s  one o f the  c h ie f  
to o ls  f o r  fo rm u la tio n  o f Government economic p o lic y . T his index ,
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th e  GNP (Gross N a tio n a l P roduct) I m p l ic i t  P r ic e  D e f la to r , i s  
im p l ic i t  in  th e  r e la t io n s h ip  between th e  c u r re n t and c o n s ta n t 
d o l l a r  e s tim a te s  o f  Gross N a tio n a l P ro d u c t. The r e p o r t  o f  th e  
N a tio n a l Accounts Review Committee, N a tio n a l Bureau o f Economic 
R esearch  to  th e  Subcommittee on Economic S t a t i s t i c s  in  1957 
term ed th e  e s tim a te s  "as good as th e  p rim ary  d a ta  and funds a v a i l ­
a b le  f o r  t h e i r  p ro c e ss in g  and a n a ly s is  p e r m i t . "19/ Improvements
1 9 / H earings b e fo re  th e  Subcommittee on Economic
S t a t i s t i c s . .  .O ctober 29 and 30, 1957, The N a tio n a l 
Economic Accounts o f  th e  U nited S ta te s , p . 110.
have s in c e  been made based  on some o f th e  recom mendations in  th a t  
r e p o r t .
The u n iv e rse  fo r  t h i s  index encompasses a l l  exchange 
t r a n s a c t io n s  in  th e  economy th a t  a f f e c t  th e  g e n e ra l le v e l  o f 
p r ic e s .  I t  i s  th e  on ly  index p r e s e n t ly  com piled th a t  r e f l e c t s  
an average o f  a l l  goods and s e rv ic e s  exchanged in  a l l  segments 
o f  th e  economy. I t  i s  an index o f  th e  p r ic e s  o f  f i n a l  p ro d u c ts , 
consumer p u rch ases , and b u s in e ss  in v e s tm e n t. The n a t io n a l  
economic acco u n ts  from which t h i s  index  i s  c o n s tru c te d  “c o n s t i ­
t u t e  a sy s te m a tic  re co rd  o f b a s ic  in fo rm a tio n  abou t economic 
a c t i v i t y . . . 20/
2 0 / I b i d . ,  p . 133.
The d a ta  used in  e s tim a tin g  and d e f la t in g  Gross 
N a tio n a l P roduct a re  c o l le c te d  by v a r io u s  governm ental and p r i ­
v a te  ag en c ie s  f o r  o th e r  pu rposes as a b y -p ro d u c t o f a d m in is t r a t iv e  
ro u t in e .  As a r e s u l t  th e se  d a ta  must be f u r th e r  p ro cessed  to
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a d ju s t  them to  use f o r  t h i s  p u rp o se . R e lian ce  must be p la ced  on 
judgment and th e  developm ent o f  benchmarks d e riv e d  from a l t e r n a ­
t iv e  m easurem ents. As a r e s u l t ,  q u a n t i ta t iv e  in d ic a to r s  o f th e
2 1 /degree o f s t a t i s t i c a l  p r e c is io n  a re  no t a v a i l a b le .21/
2 1 / I b i d . ,  pp. 217-18.
The U. S. Departm ent o f  Commerce, O ffic e  o f  B usiness 
Economics p re p a re s  th e  GNP D e f la to rs  b u t i t  n e i th e r  c o l le c t s  th e  
d a ta  i t s e l f  n o r c o n tro ls  t h e i r  c o l l e c t io n .  T h ere fo re  th e  sample 
cannot be a c c u ra te ly  d e sc r ib e d  as a judgm ental sam ple, even though 
judgment must be e x e rc ise d  by th e  O ffic e  o f  B usiness Economics in  
th e  s e le c t io n  and p ro c e s s in g  o f d a ta  su p p lie d  by o th e r  a g e n c ie s .
The su b -in d ex es o f  th e  Consumer P ric e  Index, th e  
W holesale P r ic e  Index , th e  Composite C o n s tru c tio n  Cost Index, 
and o th e r  indexes com piled by v a rio u s  governm ental ag en c ie s  as 
w ell as  o th e r  p r ic e  l i s t s  and c a ta lo g s  a re  used to  d e f la te  th e  
p o r tio n s  o f  Gross N a tio n a l P roduct to  which th ey  ap p ly . Improve­
ments in  th e  in d iv id u a l  indexes used as d e f la to r s  r e s u l t  in  
improved GNP Im p lic i t  P r ic e  D e f la to r s .
One o f th e  a re a s  most in  need o f  improvement i s  in  th e
c o n s tru c t io n  s t a t i s t i c s .  A ccurate  measurement i s  d i f f i c u l t  in  
t h i s  a re a  because o f th e  number o f  sm a ll-b u s in e ss  u n i t s ,  many o f 
which do n o t m a in ta in  adequate  re c o rd s , and th e  d iv e r s i ty  o f  th e  
p ro d u c ts . Each c o n s tru c t io n  p r o je c t  u s u a lly  has unique c h a ra c ­
t e r i s t i c s  which com plica te  th e  c o l le c t io n  o f com parable d a ta .
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A c o n s id e ra b le  s t a r t  has been made in  th e  l a s t  few y ea rs  tow ard 
a c c u ra te  c o n s tru c tio n  d a ta ; th e re  a r e ,  however, s t i l l  many 
problem s to  be so lv ed .
The form ula used  f o r  th e  GNP d e f la to r  i s  a Paasche 
type  form ula; however, v a rio u s  form ulas a re  used  in  th e  compu­
t a t i o n  o f  th e  su b -in d ex e s . I t  i s  th e  on ly  one o f th e  o u tp u t 
p r ic e  indexes review ed in  t h i s  s tu d y  th a t  i s  based on c u r re n t 
w eigh ts th a t  change every  y e a r .
The im portance o f th e  G ross N a tio n a l P roduc t e s tim a te s  
( in  bo th  c u r re n t and c o n s ta n t d o l la r s )  in  th e  fo rm u la tio n  o f 
economic p o lic y  g iv e s  co n tin u in g  im petus to  t h e i r  improvement.
As th e  e s tim a te s  become more a c c u ra te , th e  index  in h e re n t in  
th e  r e la t io n s h ip  o f  th e  e s tim a te s  b e fo re  and a f t e r  d e f la t io n  
im proves a c c o rd in g ly . The o v e r - a l l  e s tim a te s  a re  p ro b ab ly  
more r e l i a b l e  th an  th e  v a rio u s  segm ents because th e  b e s t  check 
now a v a i la b le  f o r  th e  e s tim a tio n  o f Gross N a tio n a l P roduc t i s  
th e  r e c o n c i l ia t io n  o f th e  ag g reg a te  w ith  th e  t o t a l  d e riv e d  in  
e s tim a tin g  N a tio n a l Income, which has a t ta in e d  a h ig h  degree 
o f  r e l i a b i l i t y  f o r  th e  p e r io d  s in c e  1939. The m ajor p o r t io n  
(by f a r )  o f N a tio n a l Income i s  com pensation o f  em ployees. 
E s tim a te s  o f t o t a l  wages and s a l a r i e s  a re  r e l i a b l e  because 
th e y  a re  based  on d a ta  from th e  R a ilro a d  R etirem en t 
Board and th e  S o c ia l S e c u r ity  A d m in is tra tio n .
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The re p o r t in g  system s under th e  R a ilro a d  R etirem en t and S o c ia l 
S e c u r ity  A cts approach th e  id e a l  as  a source fo r  income e s tim a te s  . 22 /
2 2 / N a tio n a l Income, 1954 Supplement to  th e  Survey o f C u rren t 
B u s in ess , U nited  S ta te s  Departm ent o f Commerce, O ffice  o f 
B usiness Econom ics. p . 68.
F ed e ra l Income Tax in fo rm a tio n  a ls o  su p p lie s  benchmarks f o r  checking 
th e  accu racy  o f components o f N a tio n a l Income and Gross N a tio n a l 
P ro d u c t.
The GNP I m p lic i t  P r ic e  D e f la to r  i s  th e  on ly  index  c u r­
r e n t ly  com piled which m easures th e  o v e r - a l l  o r  g e n e ra l le v e l  o f 
p r ic e s .  I t  i s  a "good” index  b u t th e  method o f sam pling and 
th e  absence o f c o n tro l  over d a ta  c o l le c t io n  by th e  O ffice  o f  
B usiness Economics p rec lu d e  g iv in g  a num erica l value to  i t s  
s t a t i s t i c a l  p r e c is io n .
The B est C u rre n tly  A v a ilab le  Index  o r
Indexes fo r  R ecastin g  F in a n c ia l R eports
Index o f th e  g e n e ra l le v e l  o f  p r ic e s  — Money i s  th e
common denom inator in  which f in a n c ia l  d a ta  p re se n te d  in  acco u n tin g  
2 3 /r e p o r ts  a re  m easured.23/ The p u rch as in g  power o f th e  d o l la r ,  how-
2 3 / M aurice M oonitz, "The B asic  P o s tu la te s  o f A ccounting ," 
A ccounting R esearch  Study No. 1 , (American I n s t i t u t e  o f 
C e r t i f i e d  P u b lic  A ccoun tan ts , 1961), p . 22, P o s tu la te  A-5.
e v e r, v a r ie s  from tim e to . tim e, and as a r e s u l t ,  a s s e t s ,  l i a b i l ­
i t i e s ,  rev en u es, and expenses a re  ex p ressed  in  " d o l la r s "
2 4 /which re p re s e n t d i f f e r e n t  p u rch asin g  pow ers.24/ I f  f in a n c ia l
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2 4 / I b i d . ,  pp. 44-46. 26
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s ta tem en ts  in  d o l la r s  th a t  have th e  same purchasing  power as 
" d o l la r s  in  g e n e ra l” a re  d e s ire d , an index  o f the  g en e ra l le v e l  
o f  p r ic e s  i s  needed, because th e  d o l la r  i s  a commodity whose 
value (pu rchasing  power) v a r ie s  in  in v e rse  p ro p o rtio n  w ith  the  
g e n e ra l le v e l  o f p r ic e s  o f th e  commodities f o r  which i t  can be 
exchanged. When th e  g e n e ra l le v e l  o f  p r ic e s  r i s e s ,  the  value 
o f th e  d o l la r  f a l l s  because more d o l la r s  a re  needed to  buy the  
same q u a n t i ty  o f com m odities. C onversely , when the  g en e ra l le v e l  
o f  p r ic e s  f a l l s ,  th e  value o f th e  d o l la r  r i s e s  because fewer 
d o l la r s  a re  needed to  purchase th a t  q u a n t i ty  o f  com m odities.
The on ly  index  c u r re n tly  compiled th a t  i s  a measure of 
the  g en e ra l le v e l  o f p r ic e s  in  th e  U nited S ta te s  i s  the  GNP 
Im p lic i t  P r ic e  D e f la to r . I t  i s  th e  on ly  p r ic e  index  compiled 
in  t h i s  coun try  whose "u n iverse"  encompasses th e  e n t i r e  economy.
There has been a h igh  degree o f c o r r e la t io n  between 
p r ic e  movements measured by th e  GNP Im p lic i t  P r ic e  D e f la to r  and 
th e  Consumer P ric e  Index. There i s ,  however, no g u aran tee  th a t  
t h i s  r e la t io n s h ip  w i l l  con tinue because the  Consumer P ric e  Index 
does no t a ttem p t to  measure p r ic e  movements fo r  th e  economy as a 
w hole.
D e f la to rs  by c a len d a r q u a r te rs  a re  a v a ila b le  only  s in ce  
th e  f i r s t  q u a r te r  o f 1947; annual d e f la to r s  a re  a v a ila b le  fo r  
every  y ea r back to  1929. However, s in ce  th e  p re c is io n  o f th e  meas­
u re  of change i s  open to  se r io u s  q u e s tio n  when the  goods and s e r ­
v ic es  a v a ila b le  in  th e  two p e rio d s  being  compared a re  d is s im ila r ,  
and because so many of the  goods and se rv ic e s  c u r r e n tly  a v a ila b le
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r e s u l te d  from wartime (World War I I )  and postw ar tech n o lo g y , i t  
would p robab ly  be d e s ira b le  to  s e le c t  a c u to f f  d a te  in s te a d  o f 
u s in g  prew ar o r  even w artim e index  numbers f o r  th e  ad ju stm en t o f 
th e  a p p lic a b le  d a ta  in  f in a n c ia l  s ta te m e n ts .
The d a ta  from which th e  d e f la to r s  a re  computed a re  p ro ­
v is io n a l  when f i r s t  p u b lish ed  and re v is e d  as a d d i t io n a l  in fo rm a­
t io n  becomes a v a i la b le .  The f i n a l  re v is e d  d a ta  to g e th e r  w ith  the  
d e f la to r s  a re  p u b lish ed  a n n u a lly  in  Ju ly  f o r  the  p rev io u s  y e a r .
In  r e c e n t y e a r s ,  th e  d if fe re n c e s  between d e f la to r s  computed from 
th e  p ro v is io n a l  d a ta  and the  f i n a l  p u b lish ed  d e f la to r s  have been 
m inor. When co n s id ered  in  r e l a t i o n  to  t h e i r  use f o r  ad ju stm en t 
o f f in a n c ia l  d a ta ,  th e  e f f e c t  would be im m a te ria l. As a r e s u l t  
o f  our in v e s t ig a t io n  we a re  convinced th a t  th e  GNP I m p lic i t  
P ric e  D e f la to rs  a re  r e l i a b l e  enough fo r  accoun ting  p u rp o se s .
Changes in  th e  p r ic e s  o f s p e c if ic  com modities — Changes 
in  th e  p r ic e s  o f s p e c if ic  com modities can be r e f le c te d  in  f in a n c ia l  
r e p o r ts  by th e  use of a p p ro p r ia te  p r ic e  s e r ie s  f o r  th e  in d iv id u a l 
accoun ts  th a t  appear in  th o se  r e p o r t s .  F o r tu n a te ly , as in d ic a te d  
In  C hapter 2, a w ea lth  o f p r ic e  d a ta  i s  c o l le c te d  and p u b lish ed  
by v a rio u s  ag en c ies  o f the  F ed e ra l Government. Some o f th e se  
p r ic e s  have been con v erted  in to  in d e x es , o th e rs  have n o t .  The 
non-indexed  p r ic e  s e r ie s  a re  e a s i ly  converted  in to  indexes by
-  78 -
th e  form ula
p1po
X 100 [ i . e . ,  d iv id e  ( i )  th e  p r ic e  f o r  each
su c c e ss iv e  d a te ,  p1  by ( i i )  th e  p r ic e  f o r  th e  d a te  s e le c te d
as the  b a se , po , then  m u ltip ly  by 100] . The sub- i ndexes o f
th e  W holesale P ric e  Index would supply  many of th e  needed in d e x e s .
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The most troublesom e a re a  would be f in d in g  good indexes to  a d ju s t  
b u ild in g  v a lu e s , due to  th e  in ad eq u ac ie s  in  c o n s tru c tio n  c o s t 
indexes c u r r e n t ly  com piled; however, th e  s o lu t io n  i s  in  p ro c e s s .
P r ic e - le v e l  changes f o r  l im ite d  segments o f th e  economy - -  
Indexes to  a d ju s t  f o r  p r i c e - l e v e l  changes a f f e c t in g  l im ite d  seg ­
ments o f th e  economy th a t  would a ls o  be a p p ro p r ia te  f o r  r e c a s t in g  
o f f in a n c ia l  s ta te m e n ts  a re  n o t a v a i la b le .  The o v e r - a l l  W holesale 
P ric e  Index does n o t r e f e r  to  any d e f in a b le  s e t  o f p ro d u cers  o r 
p u rc h a se rs  in  th e  economy. An "Index o f Change in  P r ic e s  of Goods 
and S e rv ice s  Purchased by C ity  W age-Earner and C le rica l-W o rk e r 
F am ilie s  to  M ain tain  T h e ir  L evel o f L iv ing" [e mph a s is  supp lie d ]  
does n o t seem to  have any q u a l i f i c a t io n s  th a t  would make i t  
t h e o r e t i c a l l y  a p p ro p r ia te .  An index  o f "Gross P r iv a te  Domestic 
In v e s tm e n t,"  a s u b -d iv is io n  o f Gross N a tio n a l P ro d u c t, would seem 
to  be a p p ro p r ia te  b u t i t  i s  n o t r e l i a b l e .  The O ffic e  o f B usiness 
Economics does n o t compute a s e p a ra te  d e f la to r  f o r  t h i s  sub­
d iv is io n  because a s ig n i f i c a n t  component, change in  b u s in e ss  
in v e n to r ie s ,  in c lu d e s  elem ents o f  o p p o s ite  a lg e b ra ic  s ig n  (see  
pages 22 and 2 3 ). An index  c o n s tru c te d  from two s u b -d iv is io n s  
o f  Gross P r iv a te  Domestic In v estm en t, i . e . ,  o th e r  new c o n s tru c t io n  
and p roducers d u rab le  equipm ent, would have two m ajor d e f ic ie n c ie s :  
( l )  i t  would n o t in c lu d e  a l l  ty p es o f pu rch ases in  any segment of 
th e  economy and (2) d a ta  on new c o n s tru c t io n , th e  l a r g e s t  segm ent, 
has s e r io u s  l im i ta t io n s  a t  th e  p re s e n t tim e .
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Recommendations f o r  Improvement
One o f th e  m ajor l im i ta t io n s  on th e  c o n s tru c tio n  o f
adequate  indexes in  th e  U nited  S ta te s  i s  th e  sh o rtag e  o f funds 
made a v a i la b le  f o r  t h i s  p u rpose . Committees o rg an ized  by th e  
N a tio n a l Bureau o f Economic R esearch  have made s tu d ie s  o f 
government p r ic e  s t a t i s t i c s  and n a t io n a l  economic ac c o u n ts . 
R eports o f  th e se  s tu d ie s  to g e th e r  w ith  recom mendations fo r  
improvements have been made to  th e  Subcommittee on Economic 
S t a t i s t i c s  o f  th e  J o in t  Economic Committee o f  th e  Congress o f 
th e  U nited  S ta te s .  Some o f th e  recom m endations have been pu t 
in to  e f f e c t  bu t i n s u f f i c i e n t  funds p rec lu d e  th e  ad o p tio n  o f 
many o f them a t  th e  p re s e n t tim e . I f  th e  b u s in e ss  community 
w ants b e t t e r  d a ta  th an  a re  c u r r e n t ly  a v a i la b le ,  i t  w i l l  have 
to  encourage th e  a l lo c a t io n  o f s u f f i c i e n t  funds f o r  t h e i r  
c o m p ila tio n . In  o rd e r  to  o b ta in  improved indexes f o r  
r e s t a t in g  f in a n c ia l  s ta te m e n ts , funds should  be a l lo c a te d  
to  th e  s tu d y  o f and re se a rc h  in to  th e  problem s o f sam pling 
m ethods, o f  g a th e r in g  b a s ic  d a ta , and o f th e  tim in g  o f  r e ­
v is io n s  o f  w e ig h ts , as  w e ll a s  to  a program o f p u b l ic a t io n  
o f  changes and im provem ents. R esearch  in to  methods o f 
m easuring p r ic e  changes should  encompass u n d e rly in g  s t a t i s ­
t i c a l  th e o ry  and te c h n iq u e s .
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Government p r ic e  s t a t i s t i c s  and n a t io n a l  economic 
accoun ts  a re  the  b a s is  o f p o lic y  d e c is io n s  by b u s in e s s , la b o r ,  
in d iv id u a ls  and governm ent, A w ealth  o f s t a t i s t i c s  a re  c o l le c te d  
and p u b lish ed  by numerous governm ental ag en c ies  on a wide v a r ie ty  
o f to p ic s .  T h e ir im portance f o r  economic and b u s in e ss  a n a ly s is  
c o n tin u es  to  grow. The improvement o f  economic s t a t i s t i c s  would 
b e n e f i t  b o th  t h e i r  u se rs  and a l l  who a re  a f f e c te d  by th e  p o l ic ie s  
dependent in  p a r t  on t h e i r  u s e .
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